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The Standard Motor Co. Ltd. 


specifies Mintex Brake and 


Clutch Liners for their 


Eight and Ten cars 


Mintex Brake and Clutch Liners are manufactured by British Belting & 
Asbestos Limited and are AVAILABLE FROM OUR STOCKISTS AND 


AT LEADING GARAGES THROUGHOUT THE COUNTRY. 
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» Another user gets an output bonus! 
two PARTS produced together on the 
Wickman Multi-spindle Automatic 


in 91 seconds 




















Commutator Hub 


and Clamping Ring _—.2.4% 1.885" DIA 1.575" DIA 
DIA + #02 + 002 


| 


(Mild Steel). 
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So often the production engineer thinks in terms of one part, and one machine to make 
it... and although it may be the exception rather than the rule to make two parts 
together on a Wickman Automatic, this example demonstrates the outlook of Wickman 
Engineers in planning for maximum machine utilisation, and the exceptional tooling 
opportunities offered by the range of Multi-spindle Automatics. 








Whether you’re looking for higher output, or putting new parts into production, it will 
pay you to let Wickman engineers investigate the possibilities of tooling up a Multi- 
spindle Automatic to meet your requirements. Remember, there are no expensive 
interchangeable cams to design and make; by means of the Wickman patent autosetting 
mechanism all tool feed strokes and bar feed can be set in a matter of minutes, and a 
wide range of standard attachments is available. 



































Wickman 2§”—6 Spindle 
Bar Automatic. 














WICKMAN of COVENTRY 


LONDON . BRISTOL , BIRMINGHAM ° MANCHESTER 
LEEDS ° GLASGOW ° NEWCASTLE ° BELFAST 
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she; 


WESTON 


OIL SEALS 


Weston Oil Seals and ‘O’ Rings protect and enhance the 
performance of almost every kind of mechanical equip 
ment and under almost every condition throughout the 
world. They are vital parts of equipment which have to 
retain lubricants and keep dirt and water out. 
21 years’ experience is at your disposal, 








CHARLES WESTON & CO. LTD. 


Irwell Bank Works Douglas 


reer Pendleton * Salford 6 
Telephone; Pendleton 2857-8-9; Birm 


g Midland 6952; London: Holborn 0414 


... lhe serve you well / 
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on * BEDFORD” CYLINDER 
HEADS VAUXHALL USE - >> 


ISHDALE 


By courtesy of VAUXHALL mMoTORS LTD.. LUTON, we 

illustrate a special ARCHDALE machine for performing drilling, 

reaming, counter: boring and tapping operations On cylinder 

heads in an automatic, continuous sequence. 

Developing such machines is a speciality © of the ARCHDALE 

organisation, and the machine illustrated Is only one of hundreds 

of special machines, including transfer machines, supplied to the 

automobile industry. a MACHINERY 
Our experienced technical staff will be pleased to co-operate 

with you on any problems connected with drilling, milling or 


allied operations. 


JAS. ARCHDALE 
& CO. 
TELEPHONE: EDGBASTON 2276 (5 we LTD. mem nomen ee: 16 


mr 








A 
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From the creative hands of the 


layout engineer and the plant designer in combination with metallurgical and 


Our brochure entitled 

*T.I. Aluminium Alloys’, 
containing full technical data of 
our materials, will be supplied to 
principals on application. 


production control, comes a new and vastly improved product to meet the needs of modern industry—T.I. 


ALUMINIUM MILL FINISH SHEET AND COIL. 


Again, creative hands design, press and form this versatile material into complicated components previously 


produced in steel. For all forms of fabrication where sheet metal is used specify T.I. Aluminium Mill Finish 


Sheet or Coil which possesses exceptional deep drawing, pressing, spinning and other forming properties only 


comparable to the most ductile steel and superior to other forms of 


aluminium sheet. Obtainable from our stockists. 


T.I. ALUMINIUM LIMITED 
Redfern Rd., Tyseley, Birmingham 11. Tel: Acocks Green 3333 


ALUMINIUM AND ALUMINIUM ALLOY INGOT, BILLETS, SLABS, SHEET, STRIP, 
PLATE, TUBES AND EXTRUSIONS TO ALL COMM \L, A.I.D. AND LLOYD’S SPECIFICATIONS 
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BRAKES 


Lockheed hydraulic brakes for 
light commercial vehicles have 
two-leading shoes on the front 
brakes and leading and trailing 


shoes on the rear brakes. 


Fully patented 


SERVO 


The self-contained ‘Hydrovac’ 


operates the integral Lockheed master 
cylinder and utilizes the petrol 
engine suction or the suction from a 


diesel-engine-driven pump. 


*Hydrovac’ (Regd. Trade Mark) 











oat ee enemniet lt at IME 


SERVO 


The Lockheed servo system gives a 
servo action exactly proportionate 
to the driver’s pedal effort, so that 


the response has a natural and 


progressive feeling. 


A ete Aen tip ces ed ER ened st AALS AEE nee te 


SERVO 


In the Lockheed power-valve servo 
system, the hydraulic power 
reservoir is charged by the 
transmission-driven Lockheed pump. 


Above, the control valve. 














Royal Enfield are making sure 
with HARPER quality 


The engine of the Royal 

Enfield “500 Twin” motor- 
cycle in standard trim develops 25 B.H.P. at 
5,750 R.P.M. and can reach 7,000 R.P.M. The 
crankshaft is a Harper casting. The Enfield 
Cycle Co. Ltd. say: “The excellent machining 
properties of the material, together with its 
mono-bloc construction, make this a much 
simpler production proposition than a built-up 
crankshaft, besides ensuring that it runs dead 
true at all times.” 
Harper quality covers iron castings, and also 
metal pressings, machining, enamelling and 
other finishes and sub-assembly work. 


JOHN HARPER & CO. LTD. 











Be... 
HARPER 
CASTINGS 


JOHN HARPER (MEEHANITE) LTD. 
"1 ALBION WORKS Phone: WILLENHALL 124 (5 lines) Grams: HARPERS, WILLENHALL WILLENHALL 





Yom Roi LONDON OFFICE: SEAFORTH PLACE, 57, BUCKINGHAM GATE, LONDON S.W.1_ Tel.: TATE GALLERY 0286 


MANCHESTER OFFICE : c/o B. J. Brown & Partners Ltd. 248/9, Royal Exchange, Manchester, 2 H. 314 
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Photo by kind permission of the 
* Daily Mirror” Newspapers Ltd. 











reliable Springs by 


From the high precision spring required 


_ 
WG 


Cie Wi ‘Wh Wit Gh Wi Will Che 


for a printing press to its simpler Z 
counterpart in a fountain pen, the right 4 SAz. ER 
spring for the job is essential to ensure y 


perfect performance. When your 


© Service to Engineers since 1760 


\ 


springs are designed and made by Salter, 
they are just right —not the cheapest 
obtainable but fit to work for ever. 


A tradition of quality in craftsmanship and materials is embodied in every Salter 





spring — you can depend on Salter for the right spring for the job. 


mms Ceo. Salter & Co. Ltd., West Bromwich 
M-w.387 
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It’s speed in production that counts nowadays. That’s why this switch housing 
for a model railway is die cast in zinc alloy. The advantage of rapid production 
is the foremost reason why more and more industries are turning to the zinc 
alloy die casting process. Other outstanding advantages are: 


EXTREME ACCURACY + GOOD CORROSION RESISTANCE - STABILITY - STRENGTH 
LONG LIFE OF DIES ° LITTLE NEED FOR MACHINING ° LOW UNIT COST 


The Association welcomes inquiries about the use of zinc alloy die castings. 
Publications and a list of Members are available on request. We suggest you 
write for our booklet “‘ Zinc Alloy Die Castings and Productivity.” 


ZINC IS NOW PLENTIFUL. THERE ARE NO 1 \ [ f iN 
RESTRICTIONS ON ITS USE. 


ZINC ALLOY DIE CASTERS ASSOCIATION « LINCOLN HOUSE : TURL STREET - OXFORD - TEL: 48088 
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Low cost and ease of installation 
are two important reasons why leading manufacturers 


use TORRINGTON NEEDLE BEARINGS 


Trouble-free performance in 
transmissions, universal joints, 
clutches, steering gears, governors, 
carburettors, generators, etc., has 
proved the Needle Bearing’s ability 

to handle heavy radial loads and has 
meant safer, more comfortable driving. 








The LAYCOCK-DE NORMANVILLE 
OVERDRIVE incorporating 
TORRINGTON NEEDLE BEARINGS 
is fitted as standard to the 

AUSTIN - HEALEY and the 
JENSEN “INTERCEPTOR” and 

is provided as an optional extra 

on nearly all high-performance 
British cars today 


This photograph of the 
Austin-Healey record-breaking 
car is reproduced by kind permission of The Austin Motor Co, Ltd. 





TORRINGTON //£7/; BEARINGS 


Now available from our English factory 


THE TORRINGTON COMPANY LIMITED Works: Torrington Avenue, Coventry LONDON OFFICE: 7-10 Eldon Street, EC2 





AUTOMOBILE ENGINEER, September 1954 




















ARC MANUFACTURING CO. LID. 


ACTARC WORKS, GLASGOW, S.W.3 Telephone Barrhead 2293]/7 
London Office OXGATE LANE N.W.2 Teleph e G ist e OO17 
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MANKIND’S DESIRE FOR 


METHING BETTER 
IS UNIVERSAL 


We were not privileged to provide a bearing for 
man’s first wheel but for almost half a century 
our international customers have been relying on 
us for something better in bearings. 


RIM BEARINGS 


5 Cece as wt 
Se 


RANSOME & MARLES BEARING CO.LTD. 
NEWARK . ENGLAND 


K/RM128 
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The C.A.V. 
‘N’ Type 
Fuel 
Injection 
Pump 





A.V. LIMITED + ACTON + LONDON ‘: 
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LAPASLA 


(fh) MOULDED BRAKE LININGS 
¥v € The Cape Asbestos Co. Ltd., 114-116 Park Street, London, W.1. Tel: GROsvenor 6022 





Capt 


SEE US AT STAND No. 377 
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it takes a 


MCUhdtih, UNiNgG 
to come as clean as this— 


—one good reason why every CAPASCO Lining is moulded 


Every trace of grease can be removed by normal degreasing methods. CAPASCO 
Moulded Linings are impervious to oil and grease mainly due to their uniform texture 
which is illustrated by the micro-photographs. Woven Linings are absorbent and should 
be discarded but CAPASCO can be cleaned 
and put back into service with the assurance 
MOULDED 
of full efficiency. In addition, the other 
special features of CAPASCO are :— Dimen 
sional Stability—High Mechanical and Impact 
Strength—Rapid ‘Wet’ Recovery—Extreme 
Resistance to Frictional Fade—Uniform Wear These micro-photographs of a Woven Lining 


and of a CAPASCO Moulded Lining show the 


to ‘Wafer’ Thickness—-Non-Abrasive to Brake very striking difference in texture. It is this 
homogeneous structure of a Moulded Lining 


which is basically responsible for the excel 


Drums—Suitable for Medium and Heavy Duty 
; ? lent overall characteristics. 


Application involving High Temperatures, 


LAPASZ4 


MOULDED BRAKE LININGS 


cart The Cape Asbestos Co. Ltd., 114-116 Park Street, London, W.!. Tel: GROsvenor 6022 
COMMERCIAL MOTOR SHOW 
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On virtually every British car— 


WIL? BREEDEN 


components and accessories 


BUMPERS AND OVER-RIDERS © DOOR HAND! ) LOCKS «+ WINDOW WINDERS « ASH TRAYS «© BONNET HINGES 
ROOF LAMPS AND SWITCHES «+ STEERING WI! Ss * RADIATOR AND HORN GRILLES ¢« BADGES AND MASCOTS 
LOCKIN( OL CAPS « IGNITION LOCKS 
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K-E 
HOT DIE 
STEELS 








Specially developed by our 
Metallurgists for gravity and 
pressure-fed Die Casting Dies, 
Hot Stamping, Pressing and 
Extrusion Dies and Followers, 
as well as for Mandrels, Con- 
tainers, Bolsters, etc. 

K.E. Hot Die Steels are the result 
of careful research into the ever- 
increasing demands of modern 
industry for steels capable of the 
greatest possible resistance to 


thermal fatigue. 


Other specialities include high grade High Speed and. Stainless Steels as Forgings, 


Wire and Bars, black rolled or precision ground to the _ finest limits. 


pai acta ear ain. 
) ELLISON 


an momen notes 


CARLISLE STEEL WORKS + SHEFFIELD ESTABLISHED 
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PLAN YOUR NEW MODELS 


~ 


QUALITY 
PRODUCTS 


VIRTUALLY EVERY BRITISH CAR 
has one or more AC Components designed in 
it on the drawing-board. We'll gladly help 


plan a new design or modify an existing « 


ACG SPARK PLUGS 


AC OIL FILTER 




















Write to AC-DELCO Division of General Motors Limited 


Dunstable, Beds., Telephone: Dunstable 1166 or Broadgate House, Coventry, ‘Telephone: Coventry 40491 
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KIRKSTALL FORGE ENGINEERING 
LIMITED LEEDS, 5 


Telephone: Horsforth 2821 
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... AND ON THE 


PERKINS 


DIESEL ENGINE 


Sandwell castings are renowned for their precision and 
high tensile strength, and are incorporated in many of 
the best known products throughout the engineering 
world, including the Perkins P3(1) Pedestal Mounted 
Industrial type Diesel Engine. Where only the best castings 
will do, call in Sandwell—our specialised knowledge 
and experience are at your service at all stages from the 


blueprint to the finished product. 


* Specialists in the production of the finest quality Sand 
Castings, Gravity Die Castings and Pressure Die Castings 
in all Light Alloys and Non-Ferrous Metals by the most 


lern methods. 


THE SANDWELL CASTING CO. 


WEST BROMWICH Tel: STOnecross 2231 (4 lines) Grams: ““REPCAST” WEST BROMWICH 


BANK STREET FOUNDRY, 
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DISTRIBUTORS OF MATERIAL 
IN BULK FOR GT. BRITAIN 


J. A. NORDBERG LTD 
171, QUEEN VICTORIA STREET 
LONDON 
E.C.A 











FOREIGN & COLON:AL 
ENQUIRIES TO 


H. JACKSON LTD 
OAKENCLOUGH, GARSTANG 
nr. PRESTON 
LANCS 





Re pe 


Red 


“The Gallant Grahams”, an ancient Scottish line, 

have played a distinguished role in the country’s history from 

early times. The first Graham to play a notable part in the national 
story is the subject of the illustration, William de Graeme, who in 1128 
Was a witness to the Charter by which King David founded the Abbey 
of Holyrood. Later, there was the famous Sir John who rescued 
Wallace at Queensberry. It was a John Graham of Claverhouse, 
Viscount Dundee, whom Sir Walter Scott immortalised in the song 
‘** Bonnie Dundee ”’; he fell in the moment of tory at the battle of 
Killicrankie in 1689. Legend takes the story of the Grahams back to 
the time of the Roman Wall across Scotland. It is believed to have 
been breached by a Graham, an incident which gave it the name of 


*Graeme’s Dyke”’. 


Se Gailings in Ube Mi 
/0U asinge WL MVM MAM OYd- 
y 


Renfrew Houndries 
“Khimited 


Motto: *“*N’oubliez” (Do not forget) 
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ROBUST 


Evolved after many years of specialization, the Iso-Speedic 


sxovernor controls speed to an extraordinary degree of accuracy 
4 5 4 ’ 


due to the elimination of static friction by rolling flybobs. 
Iso-Speedic governors can be supplied which control speed within 
0.3 per cent: others are available where a lower degree ol 
accuracy is sufficient. 

Servo action, exercising any desired force, can be arranged, 
and the services of our engineers are at your disposal. 


THE ISO-SPEEDIC COMPANY LTD., FRIAR’S ROAD, COVENTRY 


Telephone: Coventry 3147 Telegrams: Isospeedic Coventry 
— 
e 
~ 
— 
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* 
U 


x 


7 


i 4 


Layrub transmission is being 
adopted more and more by the leading commercial vehicle manufacturers, 
It gives a true cushioned transmission, having no metal-to-metal contacts, no sliding 
spline, therefore, little or no maintenance. Call and see us at the Show, or failing a visit 


write us for our technical catalogue which we shall be pleased to mail you. 


‘ G Pinfiald res 
. INEERING LTD.,. VICTORIA WORKS, \\ g. * Orndua 
MMAIT UY i. SSSKNNA ALA ROR DE 





. 











This Horrible Horse, said the M.D. with a pained 


expression on his face, is one of the worst examples of the 
mock-modern school of art. Note the hole where the haybag 
should be. Note the Desoutter Power Tool hanging inside it. 
Words fail me. The sculptor (foolish fellow) has got things 
the wrong way round and inside out. In the best modern art, 
which flourishes at Desoutter Hendon, the horse goes inside 
the Power Tool. And a much more useful, decorative and (if I 


may say so) lovable horse than that ! 


Desoutter tools put power into your hands 


Desoutter Bros., Limited, The Hyde, Hendon, London, N.W.9 Telephone: Colindale 6346 (5 lines) Telegrams: Despnuco, Hyde, London 
CRC 247 
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12,924 Spire Parts are used in the 
assembly of every Bristol ‘ Britannia ’— for several 
very good reasons. Spire Fasteners reduce the weight 


of materials used by as much as half. And they substantially 


cut labour costs by doing away with difficult and expensive 


operations, especially in blind assembly work. In other words, 
they save weight, time and money. 
Over 9,000 of these Spire Parts used on the Britannia are 
SFP Fixes for securing the fibreglass insulation. Other important 
applications include: SNU Nuts for securing electrical components 
and terminal blocks ; SCL Clips for securing mouldings to 
window surrounds; and SRV Spring Latches (illustrated) for 
securing the floor inspection hatches. All these jobs, and 
many others besides, can be done faster, cheaper 


and better by Spire. 


Enquiries to :-— 


T 
ne f) peed nu SIMMONDS AEROCESSORIES LTD. 
S . | Se S$ Byron House, 7-8-9 St. James's Street, London, S.W.1 
p 2 Head Office and Works: Treforest, Pontypridd, Glamorgan. 


Also BIRMINGHAM, STOCKHOLM, COPENHAGEN, MELBOURNE, SYDNEY, 
JOHANNESBURG, AMSTERDAM, MILAN & NEW YORK. 


A MEMBER OF THE FIRTH CLEVELAND GROUP 


PPA RDP®* 
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5 and 10-speed 
gear-boxes 


The top illustration shows the Fuller 
10-speed gear-box, comprising the 
famous five-speed box with 
a Fuller two-speed auxiliary 
box built on to it, thus pre <= 
viding a ten-speed box for 


heavy-duty operation on large trucks. 


This unit is to the usual Fuller stand- 
ard of high-duty, with all forward 
gears helical, and all changes, includ- if 
ing reverse, by dog-clutches. On 
both of these boxes the gears are 


shot-peened and crown-shaved, to avoid stress concentration. 


The lower illustration shows the Fuller 5-speed gear-box. Every gear 
is helical and engaged by dog-clutches and to reduce shaft deflection 
to a minimum the mainshaft is supported on three bearings, and the 
layshaft kept short, making one of the highest-duty gear-boxes ever 
produced. 
Exclusive European Representatives 
AUTOMOTIVE PRODUCTS COMPANY LTD., 


Brock House, Langham Street, London, W.I, England 
Telephone : Langham 2527 











B.S.A. ARBORS | 


B.S.A. TOOLS LIMITED BIRMINGHAM - ENGLAND 


7 


SOLE AGENTS GT. BRITAIN: BURTON GRIFFITHS & CO. LTD., MONTGOMERY STREET, BIRMINGHAM 11 
Te Teleg TE x RMIR an 


VICTORIA 235 e HIBOU TELEX BIRMINGHA 
BRISTOL CARDIFF GLASGOW 183 38)) LONDON MANCHESTER NOTTINGHAM 
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better in TEXOLEX 


RE-INFORCED PLASTICS 


The: tHustrations show a sectioned 
gear blank and the finished spur gear 





Nlustrations by courtesy 
of Morris Motors Limited 





THE BUSHING CO. LTD.,HEBBURN-ON-TYNE 








Drilling 
for— Rag Bolts! 


It sounds strange. But most of us have 
seen a rag bolt even if we haven't 
recognised it. Machinery on a concret 
floor, bolted down. The bolts embedded ir 
the concrete are rag bolts. In the old days it 
was a case of aman with hammer and chisel 
laboriously and slowly chipping the concret 
until the holes were large enough and de« 
enough, Now one man takes an elects 
drill, and drills the holes; just like that 
(Productivity!) Faster? Fifty times 
a hundred! But the electric drill is 
ONLY ONE OF THE MANY 
AIDS TO PRODUCTIVITY 
THAT ELECTRICITY CAN 
BRING YOU. 


The British Electrical Development Association 
2 Savoy Hill, London, W.C.2. 


T 
b 
| 
3f 
=! 
| 
3 
= 





IN EVERY INDUSTRY OR TRADE, electrical equipment 
is the key to modern production methods. There 
are probably more production - boosting and 
money-saving devices than you know of. Your 
Electricity Board can help you and give you sound 
advice. 

They can also make available to you, on free 
loan, several films on the uses of electricity in 
Industry—produced by the Electrical Development 
Association. 

E.D.A. are publishing a series of books on 
“Electricity and Productivity”. Four titles are 
available at the moment; they deal with Higher 
Production, Lighting, Materials Handling, and 
Resistance Heating. The books are 8/6 each (9/- 
post free) and the Electricity Boards (or E.D.A. 
themselves) can supply you. 


Electricity 


a Power of Good 
for PRODUCTIVITY 
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It might be for you... 


something you buy, or something you manufacture—it 
can be practically any two- or three-dimensional shape, 
it is non-metallic, virtually non-corrosive and possesses 
high resistance to fatigue. It is reinforced, light but 
strong tensile strength, impact and shock-resistance 
properties being exceptional. 


Other parts made in our works could be electrical components, 
domestic articles, trays, dishes and machine housings, corrugated 
roofing and partitions, tubes, ducting and tanks for chemical processes, 
motor body parts, boats and launches, aircraft radomes, cowling such 
as that for the Auster aircraft, shown above, structural members and 
frames, tool dies, radar applications, etc., other parts having the same 
expansion co-efficient as steel, and so on in a never-ending list. 


Tooling-up is neither costly nor slow, and changes of 
style can be made without heavy cost. 


May we have your enquiries for parts large or small, 
obvious or on the verge of the impossible; we are 
constantly manufacturing both kinds. 





PLASTICS 





FLEXO PLYWOOD INDUSTRIES LTD., SOUTH CHINGFORD, LONDON, €E.4 


Telephone: SILVERTHORN 2666 (7 lines). Associated with Cork Manufacturing Co. Ltd., makers of Langite and Neolangite oil-resisting gaskets. 
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no longer swears 


like a trooper... 


he swears by 


BP Super 


BP Super plus BP 08—the petrol for peak power per piston ! 


It keeps 
valves, plugs and piston rings cleaner. You get more miles 

per shilling and your engine runs longer before needing overhaul. 
You start more easily, accelerate more smoothly— and neither you 


nor your engine get overheated. Change up to BP Super plus BP 08 


Join the BP Supermen! 


THE BF SHIELO |S THE TRADE-MARK OF ANGLO-IRANIAN OIL CO., LIMITED 
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(Alo 
THE GACO M.I. GIL SEAL 


The Scientifically Designed Oil Seal for Rotary Shafts. A Gaco Product. 


Deep rim affords perfect Spring Retention. 
Large Face Angle brings Sealing Edge well 
below spring. 
Knife edge Contact at Sealing Point. 
Sealing Point stiffened against local deformation 
by large included angle. 
This section Stiffened to prevent deformation 
under load. 
Shaft angle gives adequate clearance. 
Flexible Web. 
Gaco Skin affords better fluid tight fit in 


Housing. 
““HAIRLINE” LIP CONTACT! 


in Win _ ‘ 


oO 
2 
3) 
9 
5) 
6) 
£7 
8 


ANGUS OIL SEALS 


GGEORGE ANGUS & Coe [ED 


FLUID SEALING ENGINEERS 
NEWCASTLE UPON TYNE, 6 





1954 
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its strong 

















Sea 


LIGHTER + STRONGER 
NEVER RUSTING 





Duple Motor Bodies Limited, who built this double- 
decker bus, made extensive use of Birmabright 
aluminium-magnesium alloys. 


IF YOU THINK WE CAN HELP YOU, our Technical 


J 2 
Departments will gladly advise you on the many Birmabright 


uses of aluminium alloys. Registered Trade Mark 


The Pioneer Aiuminium Magnesium Alloy 


BIRMABRIGHT LIMITED - BIRMINGHAM 32 ° BIRMETALS LIMITED 


"amy 
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A good weld deserves — 


Only body filling solders of guaranteed purity and 
consistency give the high standard of finish demanded 
in the automobile industry today, Enthoven solders 
are manufactured under rigid labora- 

tory supervision to meet the exacting 
requirements of the coac h builder. 
Enthoven Tinmans, Blowpipe, Ingot and 
Solid Wire Solders are supplied to 
B.S. 219-1949 and to customers’ 
spec ial spec ifications. Enthoven Body 


Solder is supplied in sticks to standard 


Photographs by courtesy of Pressed Steel Co. Ltd 


the finest body filling solder 


specifications or to special alloys. Entocene Solder 


Paint for pre-tinning on body work and for certain 


sweat soldering work is easy to use, clean and econom- 


ical in operation. Tricene Soldering 
Fluid for use with all soft solders 
gives safe, vigorous fluxing without 
corrosive residue, 

Our technical advisers and laboratory 
staff are available for consultation, 
Technical data, descriptive literature and 


samples will be gladly sent on request. 


ENTHOVEN, souves enonuers 


ENTHOVEN SOLDERS LIMITED, 89, UPPER THAMES STREET, LONDON, E.C 
83613 


38 


4 


Telephone 


MANsion House 4533 Telegrams : ENTHOVEN PHONE LONDON 


Sl 


AUTOMOBILE ENGINEER, September 1954 


























PAR EXCELLER 





THE MIDLAND MOTOR CYLINDER CO. LTD. SMETHWICK, STAFES, 





Kollercast 467 shell moulding resin is being used in many foundries for the casting of a 
ercast is equally successful on automatic, semi-automatic 


variety of metals and alloys. K 

or manually operated shell moulding machines. When mixed with correctly graded sand, 
which ought to be clay-free, smooth shells of high strength are obtained; the castings from 
these shells reveal outstanding characteristics of definition, finish and close tolerances. Our 
Technical Service staff is constantly studying new developments in resin technology as applied 


to the shell moulding technique and will welcome all opportunities for discussing their work 
with those exploring new methods of casting ferrous and non-ferrous metals. 


te. 
| + 
o” 


ttele 
LU) 


at 

ve 
J 
se 
wv. 
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STEEL 
SPREE DS 


AND COILS 


em 


PLATE 
TINPLATE 


———— 


Enquiries 


for our 


MILD STEEL 
flat-rolled products 


should be 
addressed to 


RTSC HOME SALES LTD 


or to 


RTSC EXPORTS LTD 
RTSC HOUSE 
PARK STREET, LONDON WI 
Telephone ; Mayfair 8432 (Home Sales) Mayfair 6751 (Export Sales) 


RISC 








W CYC\C@ TOOLS IN THE SERVICE OF 
THE AUTOMOBILE INDUSTRY 


Hicycle tools should not be confused wit! linary 50-cycle electric tools 
Operating instead on 200 cycles they deve 1 motor speed which is sus 
tained under all operating loads. This means measurably more work in a 
shorter period, and although possessing the toughness of air tools their 
operating costs are considerably lower. Moreover, Hicycle tools are safe, 
only 125 volts or 72 volts to earth. 


Hicycle is accepted as THE modern production system wherever drilling, 
reaming, tapping, nut-running, studsetting and grinding operations are 
carried out on any scale. In fact, Hicycl uld be investigated wherever 
there are more than two or three power t n use 

Automobile construction is one of the mar lustries in which Hicycle has 
proved its power to increase output and er costs. Write for publication 
S.P.354 as a first step to increasing the effici y of your production 


FOR THE RIGHT APPROACH THE RIGHT EQUIPMENT 


e 


| 


Y 
CALL IN 


onsolidated 


CONSOLIDATED PNEUMATIC TOOL c®. LTD > LONDON & FRASERBURGH 
Reg. Offices: 232 Dawes Road, London, S.W.6 * Offices at Glasgow * Newcastle * Manchester * Birmingham *° Leeds - Bridgend * Belfast 
Dublin * Johannesburg © Bombay Melbourne Paris Rotterdam ° Brussels * Milan * and principal cities throughout the world 
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the things 
they make 
at Holroyd’s 






THEY’VE WRITTEN A BOOK ABOUT THEM 






Holroyd’s have written a book about their Worm Gear 







Reduction Units. It gives full details on their Underdriven, 


Overdriven and Vertical Type Units — selection and 







service, horsepower and torque, dimensions, efficiencies, 


lubrication and maintenance — all the facts a worm 










gear user needs. They'll be glad to send you a 


copy, together with information on the 






other three kinds of Worm Unit shown above, 









(the ‘F’ and double reduction types). 
Their address is John Holroyd & Co., Ltd., 


Milnrow, Lancs. 


“Sees oe 






QUICK DELIVERIES 





CAN BE MADE OF ALL 


Holroyd WORM GEARS 
AND WORM REDUCTION UNITS 
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MULTI-RIBBED WHEEL 
THREAD GRINDERS 





diathread 


Diathread is the code word and registered 
trade name for the special Diatipt Chisel 
Truers which we have developed for use on 
Matrix Thread Grinding Machines. The 
robust construction of these Chisels results 
in considerable economies on many 
applications. We gratefully acknowledge 
the co-operation of The Coventry Gauge 
& Tool Co. Ltd., in carrying out trials on 
these tools. The name and the Tool Design 
are the subjects of Registered Design Nos. 
715811 and 870097. 





VAN MOPPES & SONS (DIAMOND TOOLS) LTD | TELEPHONE: BASINGSTOKE 1240 
BASINGSTOKE - HAMPSHIRE - ENGLAND | TELEGRAMS: DIATIPT BASINGSTOKE 








TRADE MARKS * DIATRU * DIANYF - DIATUF * DIATIPT * DIADUST « DIAFORM « DIADE X « DIATHREAD « DIATORC 
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sintec sers A WAIL 


‘ \ 
bust, easily es 
* Roe Pa a 


removad le * Sturdy construction to 


contemporary design. 


*® Available in 20 kW 
and 30 kW sizes. 


Please send me Publication No. II! giving details o 
standard toolroom furnaces (model RS 


NAME 


POSITION 
BIRLEC LIMITED COMPANY 
ERDINGTON - BIRMINGHAM 24 


Sales and service offices in LONDON, SHEFFIELD, GLASGOW and NEWCASTLE-ON-TYNE 
sm/B2276.54 


PRODUCT 
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The man whos one jump ahead specities 


TOLEDO WOODHEAD SPRINGS 
Oe | on = | 


The fret name YIUNGS lo minded t 


LEDO WOODHEAD SPRINGS LIMITED SHEFFIELD 3 
TWS.58 
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oad on his mind ! 


Those unexpected servicings that throw delivery 
schedules out of gear cannot be eliminated—but they 
can be reduced. Renewals, for example, can be cut by 
fitting components that have a longer working life... 


like Ferodo brake linings and clutch facings. 


Their basic materials are carefully chosen for 
durability . . . specially designed machines 
are used to test linings from every production 


batch in order to check resistance to wear. 


This background of research and experiment 
is your guarantee that Ferodo brake linings 
and clutch facings are as tough as science can 
make them. On heavy long distance vehicles 
or stop-and-start *‘C’ Licence routes, they will 
give miles of smooth, safe efficiency—saving 


service time and maintenance costs! 


COMMERCIAL 


“eae  FERODO 
NAR BRAKE LININGS & CLUTGH FAGINGS 
ses who run fleets FEROGRIP Fan Belts 


renew dene FERODO Stairtreads 
N° 287 


FERODO LIMITED *© CHAPEL-EN-LE-FRITH * A Member of the Turner & Newall Organisation 
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B . 0. C Flame Hardening 


NETL 
4 
* 


Surface hardening steel machine parts is easily achieved by B.O.C Flame 
Hardening. Shafts and tubes, all gear parts, former dies, press tools, shear 
blades etc. are given the necessary hardness in exactly the areas 
required, and to a precisely controlled depth. There is no 

distortion and no sacrifice of toughness—for full shock- 

resistance is retained in the core. The B.O.C P.S.L. 

Machine carrying the burner—shown at work 

here on sprocket hardening, runs to and fro 

on a track to maintain a continuous oper- 

ation which gives fast, accurate work with 

considerable saving in cost. 

Perhaps B.0.C Flame Hardening can 

help you too. Full details supplied free 

on request. 


\ 
fou 


Here the B.O.C P.S.L. Machine with 
burner mounted is seen flame hard- 
ening Shear Blades. 
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kes the surface hard... 
Ke aves the core tough 


CONTROLLED HARDENING 
TO A PRECISE DEPTH 
IN EXACTLY THE 

» AREAS REQUIRED 


Bs \ 


Ook 

¢ % eae re, 8 

. ars ;4 3 hn * -" 
jb eae rae, > ay... 3 . 


 e* 


The finished product shows no 
distortion, and the toughness of 
the core is preserved. 


(§0) THE BRITISH OXYGEN COMPANY LTD 


LONDON AND BRANCHES 
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“DORMER 


HELI-COT 


- «-@ more productive end mill 


“First class cutters,’’ say Dowty Equipment Ltd., Cheltenham, of 
DORMER HELI-CUT end mills. And here, in this well-equipped 
factory, these tools are setting up a good record of performance on 
the profile milling of main oleo leg members from tough S99 steel 


With DORMER HELI-CUT end mills it is possible to increase 
speeds and feeds, even on the toughest materials. A full range of sizes 
is available, and descriptive folder is obtainable on request. 


THE SHEFFIELD TWIST DRILL AND STEEL COMPANY LIMITED 


SHEFFIELD ENGLAND 


IORMER TOOLS AR BTAINABLE FROM YOUR USUAL. ENGINE 


{ 
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WHERE EVER MEN MEET TO DISCUSS 
VEHICLES, THE NAME OF CLAYTON 
DEWANDRE INVARIABLY CROPS UP. 
WHETHER IT’S PRAISE OR PROBLEM, 
C.D. EQUIPMENT IS THE ANSWER. 


S< The name to be noticed 
iy, |\all over the show 


\ 
a 


~s 


fe 


by 


ee 
baw eee eae a aeaeeee @ 


I 


k 





¢ 


VACUUM & AIR PRESSURE BRAKING 
EQUIPMENT : AIR PRESSURE & HYDRAULICALLY 
ASSISTED STEERING - AUTOMATIC 

CHASSIS LUBRICATORS - BRAKE ADJUSTERS - 
AIR COMPRESSORS & EXHAUSTERS - 
EXHAUST BRAKING & CONTROL EQUIPT. 
HEATING VENTILATING & DEMISTING 

EQUIPMENT - 

STILL TUBES 


STAND No. 431 
AVENUE *U"’ 


COMMERCIAL 
MOTOR SHOW a 2 
SEP 24 ieee Tis 


ocT2 , 


05 gig MI tr tant 
EARLS COURT 


For greater road safety 
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Ait treated tor Comfort 


AFTER A THREE POINT LANDING the discerning air 
traveller of today seeks a fourth point. He expects, quite reasonably, 
to continue his journey in a warm coach. The “ Air Comfort” 
required demands a Smiths Combustion Heater which is scientifically 
designed to produce, with the utmost economy, a supply 
of fresh warmed air independent of the engine heat. 
Models supply up to an output of 50,000 B.T.U. per hour. 


The importance of this Heater is particularly felt in such 
vehicles as ambulances. 


90 a COMBUSTION HEATER for air comfort 


S. SMITH & SONS (ENGLAND) LIMITED 


g 230-46 
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The Efco-Tocco Induction Hardening 

Process was evolved for the speedy and 
efficient hardening of wearing parts 

in factories where production line flow must 
be maintained. Axle-shafts, valves, 


Speed and eco n omy on the crankshafts, camshafts, rocker arms, king 


pins, etc., are some of the components 

Pp RO D U CT { 0 N L | N FE treated by this process. The illustration 
shows one of several Axle Shaft Hardening 
Installations at the Luton Works of 


Vauxhall Motors Ltd. 





j 
i 


Nearly a quarter of a million axle 

shafts have been treated on the machines 
installed at Vauxhall Motors with a total 
rejection from all causes of less 

than two per thousand. 


EFCO-TOCCO 


INDUCTION 
HARDENING 


of increasing importance to industry 


ELECTRIG FURNACE COMPANY LIMITED NETHERBY QUEENS RD WEYBRIDGE SURREY 


TEL WEYBRIDGE 389! ASSOCIATED WITH ELECTRIC RESISTANCE FURNACE COMPANY LIMITED ELECTRO-CHEMICAL ENGINEERING COMPANY LIMITED 
429 





53 
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The Motor Industry relies on... 


In research and development, in design 
and production, photographic methods play 


a vital part—and in all these fields, the industry relies 


more and more on Ilford photographic materials. 


The Ilford Technical Intormatjon 


Book is an indispensable work of reference 

for all engaged in industrial and scientific 
photography. It contains full technical data for 
all Ilford sensitised materials with 


useful information on exposure, processing 


and the various technical 


Piscine yaa photographic materials 
ILFORD LIMITED - WLFORD - LONDON in the service of industry 
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In crystalline materials, which include steel, the constituent atoms 
are arranged in an ordered pattern or space lattice on planes at definite 
intervals. X-ray crystallography enables these internal structures to be 
determined directly. 

In one method, a thin beam of X-rays is directed on to a specimen hi 
of the steel or other material held at the centre of a special camera 
carrying a band of photographic film. The crystallographic planes of 
atoms in the specimen diffract part of the beam at definite angles producing 
lines on the film that correspond to the lattice spacing. 

In metallurgical research, X-ray diffraction is used for identifying 
phases in complex alloy systems. For routine work it provides William Jessoy 
rapid and positive information as to the nature of steel constituents & Sons Ltd 
and associated materials such as carbides, inclusions, slags and 
refractories. 

The instrument depicted here is designed for operation at elevated 
temperatures so that transformations in the steel can be followed. 


WILLIAM JESSOP & SONS LTD 


STEELMAKERS, — SHEFFIELD 


isthe fitth ina i 


illustration tf highl pe 


ialised equipment devised to 
control the production and 
testing of pecial steel Dy 
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They all use 
Bonded Rubber to Metal Parts 


MANUFACTURED BY 


Firestone | 


EXPERTS IN DESIGN 
AND PROCESS 








JOWETT | 











Great West ROAD, BRENTFORD, MIDDLESEX 
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. ... What, none ? Well, hardly any—in 
fact, with every type of Morgan CRUCIBLE 
furnace the metal loss really is negligible. 
Just as important, there is no need of 
special supervision or highly skilled tech- 
niques. That is why so many of the * big 
names ’ in industry use them. You, too, 
could\save your metal, and your money, 
from going up in smoke—by using 
Morgan CRUCIBLE furnaces. From Crown 
Pieces to chairs, or typewriter parts to 
railway components, there is a multitude 
of products which sell well because they 
are. made well—and made well because 
someone knew the value of ‘‘ Crucible 


Melting . ... the Morgan Way.’’ 


Please write for literature 


THE MORGAN CRUCIBLE COMPANY LTD. - BATTERSEA CHURCH ROAD - LONDON SW II - BAT 8822 
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MANIFOLDS in Cast Iron have been 
for many years a_ speciality of 
DARCAST. Highly developed mech- 
anical processes coupled with rigid 
metal control make possible the 
production of these intricate com- 
ponents at rapid rates of output. 
In addition to normal visual inspec- 
tion dimensional accuracy of castings 
in mass production is checked by 
gauges that correspond to cus- 
tomers’ machining jigs. 

Special leaflet will be sent on request. 


DARTMOUTH AUTO CASTINGS LIMITED 
SMETHWICK 40 - STAFFORDSHIRE 
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Even when too fine to be detected by any 
normal inspection method, surface cracks can 
be discovered immediately with Metrovick 
magnetic crack detection equipment. Developed 
primarily for practical tests on components pro- 
duced in the company’s own factories, ranging 
from large forgings to small pinions, this 
Metrovic k equipment is ver y simple in opel ration. 
Use is made of a special magnetic fluid which, 
after passage of the magnetising current, e seins 
all cracks to be seen wich the naked eye. Most 

requirements in industry can be met from the 
standard range of Metrovick crack detectors. 


Special equipment can, however, be made to 
order. Please write for full technical details. 


No cracks of any sort were visible in this pinion before testing by 
the Metrovick magnetic method. The whole series of very fine surface 
cracks shown in the photograph was introduced by heavy grinding after 
hardening. These emerged clearly when tested with the crack detector. 
Highly stressed components subjected to grinding, welding, heat treat- 
ment, pickling, plating, or similar operations, may be tested as a routine 
measure with Metrovick equipment. 


The Metroflux Type ‘S’ universal magnetic crack detector is an extremely 
Sflexible unit, It is of great value for testing components of large size 
or awkward shape, and for routine testing of mass-produced components, 


METROPOLITAN - -VICKERS 


TRAFFORD PARK MANCHEST 








Member of the A.E.1. group of companies 
N/C201 
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For production of 


CRANKSHAFTS 
of every type 


THE NAME IS 


LAYSTALL 


The new extension of the Laystall 
Crankshaft Works at 
Wolverhampton—the second in 
three years—will shortly be in full 
production, while a further 
expansion is already being 
planned. 

A special section of the plant caters 
for small crankshafts such as are 
used in refrigerators and the 
smaller types of industrial and 
marine engines. 


LAYSTALL 
ENGINEERING 
COMPANY LTD., 

s oF tHe FAM y 
<= «= 2 Crankshaft Works, 
: GREEN LANE, ALDERSLEY, 
WOLVERHAMPTON. 
Tel. Wolverhampton 52006 


— 


Head Office 
53 Great Suffolk St., London, S.E.1 
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COMPLETE UNITS TO CUT COSTS & SPEED ASSEMBLY 


SILENTBLOC-HARRIS CP SDRING 
Me SHACKLES 


CONCENTRATED PRESSURE 


Patent application 6907/48 


Proved in service, the Silentbloc-Harris Con 
centrated Pressure Spring Shackle is now a 
standard fitting on a number of popular 
production cars. 


If one of the range of sizes available does not 
fit in with your layout we will be glad to design 
a complete shackle unit for you 


A GARDENS LONDON W.11. TEL. PARK 9821 
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~~ 
We have developed a system of jigging for 
engine castings whereby TM@BRfactiirers.can 


avoid waste time in the machiné Shop, Hach 


casting, true to pattern and specification, can be 
set quickly for machining by pre-spotting and 
machined location points. These spots, drilled 
holes for dowel location or machined pads can be 
prepared to fine limits or coarse for fili as 
required. 

In this way we have assisted many vehicle 
manufacturers. 

We assist others too by close co-operation and 
attention to detail, with deliveries of reliable 
castings on time. Call usin on your next planned 
production. 


SAYNER LANE, LEEDS 10 
Telephone: Leeds 29466 


West Yorkshire: satis Ltd. 


London Office: 
HANOVER HOUSE, HANOVER SQ., W.! 
Telephone: MAYfair 856 
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K BRAKE 
CONFIDENCE 


GIRLING LIMITED 
KINGS ROAD, TYSELEY, 
BIRMINGHAM II 





Give every driver a Girling Brake Check 
log book and he'll know when to run in 
for a check before it becomes critical 


Again, Girling makes for safer handling 


GIRLING 


= ig} 
= o) 


% 


THE BEST BRAKES IN THE WORLD s “iu” / 





Keep you blag Cul Mhesa 
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Folding hood with VYBAK 
Flexible rear window manufac- 
tured by Coventry Hood and 
Sidescreen Co., Ltd. 


vii 
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Armstrong Whitworth 


in the motor industry 


Speeding production and cutting costs on the assembly 
lines of many of the world’s largest car factorie 

are Armstrong Whitworth Power Too Cheir light 
weight and perfect balance reduces operator fatigue 
and teps up efficiency. Pheir hard hitting pov 

and reliability increases production 

Armstrong Whitworth tool re de 


manufacturer—with the operator in 1 


[ROTARY SAFETY ROTARY RIGHT ANGLE ROTARY IMPACT RIGHT ANGLE LIGHT 
SANDERS BALANCERS AIR DRILLS NUT SETTERS WRENCHES DRILLS RIVETERS 


ARMSTRONG WHITWORTH & CO (Pneumatic Tools) LTD 


Main Sales Office: 40 BROADWAY, WESTMINSTER, LONDON, S.W.! 
Cable Address: ARMWHITOOL, SOWEST, LONDON Phone: WHITEHALL 5944 
Works: TYNEMOUTH ENGLAND Phone: North Shields 3111 Grams: Armwhitool Tynemouth 


P.67 R.15 
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Whichever 1s right for the job of course 


Choosing between a woven and a molded brake liner is not A Nation 


just a matter of preference—it’s a matter of actual depots to serv 
: ‘ . BELFA8T 28067 
requirement; and it takes an expert to decide which type BIRMINGHAM 5 Midland 4659 
(and which precise quality of that type) meets the needs of the job aan des” 
in hand. That’s where we at S & P come in. Our second-to-none eee ig 
CARLISLE 21589 
CHESTER 21280 
COVENTRY 64914 
EDINBURGH 1 Central 4234 
EXETER 37813 


Technical Staff will provide the sort of advisory and supply GLASGOW C2 Central 4595 
HULL Central 52072 


service that can only result from long experience and expert IPSWICH 3023 
LEEDS 3 20664/s5 
knowledge. Make full use of it. LEYTON Leytonstone 6068 
LIVERPOOL Royal 5202 
MANCHESTER 3 Blackfriars 0596 
ra NEWCASTLE-ON-TYNE 2 
Stand 258 27142 and 27942 

COMMERCIAL NOTTINGHAM 43646 
MOTOR SHOW SHEFFIELD? ass29 
SOUTHAMPTON 71276 

a STOKE-ON-TRENT 4402! 
eee’ oe WIMBLEDON 4248/9 
: mae Beaty * Republic of Ireland: 
MOTOR SHOW DUBLIN, 35 Westland Row 66597 


SMALL & PARKES LTD 


MANCHESTER 9 
LONDON: 76 Victoria Street, S.W.i 


manufacturing experience enables us to offer you the 


best of both worlds, woven and molded. And our 
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SHOCK ABSORBERS LAMINATED SPRINGS 
COIL SPRINGS TORSION BARS 

DISC SPRINGS HYDRAULIC TRUCK SEATS 
ENGINE STABILIZERS STEERING DAMPERS 


oe he name that mea 
tae unpoentiion 



































VA 


| 





JONAS WOODHEAD & SONS LTD., KIRKSTALL ROAD, LEEDS, 4 


| 


ndh 3127 
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‘CASSEL’ 
HEAT TREATMENT SERVICE 
for the Small Tool Industry 


including 








Ee ALDRIDGE TOOL & ENGINEERING CO. LTD 
y BIRMINGHAM TOOL & GAUGE CO. LTD - BROOKE TOOL 
MANUFACTURING CO. LTD - B.S.A. TOOLS LTD 
COVENTRY GAUGE & TOOL CO. LTD - ENGLISH STEEL 
CORPORATION LTD - FIRTH BROWN TOOLS LTD - ALFRED 


(>, HERBERT LTD - SHEFFIELD TWIST DRILL & STEEL CO. LTD 


Salts and Salt Bath Furnaces for the hardening 
of high speed steels with freedom from 


decarburisation and distortion. 





Accurate control of temperature | DEMONSTRATION CENTRES 


Simplicity of operation e@ Low cost are maintained in Birmingham, London and 
. ; > Glasgow, where customers’ problems are 
High output e@ Clean, scale-free finish | investigated and advice is given free of charge. 
| Treatment of work is undertaken at normal 


Uniform results . 
commercial rates. 








‘CASSEL’ HEAT TREATMENT SERVICE 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.I 


C.C.166 
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more than justify the application of 
Carbide tools to die-sinking, routing 


cS and de-burring operations 


They last longer and save time changing 

worn-out cutters—hence more output. 

Th f ill. Th Dressing a welded 

ey cut faster—more output still. They Loiianat ametiaie of 

produce a better finish and, since Wimet 

continues cutting for so much longer 

than steel, tooling costs are actually 

reduced. A regrinding service is avail- 

able too. 


Six standard shapes are available, from 
stock, in a wide range of sizes, with fine 
or coarse cut. 


It will prove well worth your while to 
try Wimet on your Bur applications. 


All Wickman area offices maintain stocks Re 


of Wimet Burs, for ‘off the shelf’ procket after tooth-forming 
4 . Wimet Fine Cut Bur 
delivery. Write for catalogue sheet 50,000 r.p.m 


giving full details of sizes, prices, etc. 


Routing letters from plastic sheet 
using a Wimet Coarse Cut Bur at a 
speed of 24,000 r.p.m 





You can order Wimet Burs 
from this catalogue sheet. 
Write for your copy now. 


WICKMAN 0f COVENTRY 


WICKMAN LIMITED, WIMET DIVISION, rORRINGTON AVENUE 


COVENTRY, ENGLAND. Telephone: Tile Hill 66621 
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SILVER FOX’ - - - te metal of the age 


_ 


Motor vehicle fittings and accessories made 


m. { Stainless Steel cause no anxiety to the owner 


SZ 


i saditandiaaia the surface can never wear or peel off; the metal is 


STAI NLESS tainless right through. There is no need to polish: 
STEEL ust a wipe with soapy water and they come up 


bright and unspotted for the whole life of the car 








COMPANIES UF 
SAMUEI FOX & COMPANY LIMITED 
iated with The United Steel Companies Limited 


STOCKSBRIDGE WORKS « Nr. SHEFFIELD «+ ENGLAND 
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Lo a POP IH SIGe A ce TYty 


CEtPy 


Meadowfelt is just cut out for your job! 


Name your needs in felt and we'll give you just what you want — the right 


weight, the right texture, the right grade. Quick delivery (either in the piece 
or cut and punched to your requirements) is part of the Meadowfelt service. 


Meadowfelt prices are right, too. Send for samples and full details. We'll 


be glad to help with advice on any problem concerning felt. 


when you 1000 7e/¢... EET. 


DIVISION OF CARPET PRADES LIMITED 


THE LONG MEADOWFELT COMPANY, KIDDERMINSTER—THE FELT 
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LET THE WORKER See 
oo FOR A BETTER JOB 


i. 


oo) 
Ww 


Ph WO /\ (7 Negs ; 
Down a little / Stil nearer / Right on the jo / 





Where a high degree of accuracy is called for, the call is 
equally for ANGLEPOISE. This fine lamp throws its 
clear, shadowless concentrated light right on the work only. 
This light ‘follows’ the job by the slowest of degrees by 
finger tip control. It takes any angle and ‘stays put’ 
until a finger touch moves it as required to a new position. 
Watch output go up with ANGLEPOISE in position. 
Every machine-room, every workshop, every drawing 
a office should have its battery of Anglepoise Lamps, with 
THIS 1S HOW ANGLEPOISE LIGHTS JAg its finger tip obedience, its 1001 angles, as an aid to 
UP THE JOB IN STRONG RELIEF— accuracy. Write today for fully descriptive Booklet (A.) 


Sole Makers: HERBERT TERRY & SONS LTD 
SAVING EVESTRAIN AND FATIGUE REDDITCH . WORCESTERSHIRE . ENGLAND 


MPS 


Pat. all countries 











ALTERNATIVE 
BASES FOR 
ALL MODELS 
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MADE BY THE PIONEERS 
IN PRECISION 
STEERING 
GEARS 


EFFORTLESS 
STEERING AND 
GREAT DURABILITY 


Hardened cam and roller. 

Tapered roller bearings (with detachable 
cones on the larger sizes). 

Double bearing support to rocker shaft. 


End-location adjustable. 
THE ‘MARLES’ 
DOUBLE-ROLLER 
GEAR, made in a Very compact box. 
range of sizes For fore-and-aft or transverse layout. 


Larger angular movement. 


ae ory Fe Trunnion of spigot mounting alternative 


of chassis. 
on heavy types. 


MAR LES 


ADAMANT 
ENGINEERING CO. LTD., DALLOW ROAD, LUTON 


Sole proprietors of the Marles Steering Company Ltd. 
Telephone: LUTON 2662 (4 lines). Telegrams: ADAMANT, PHONE, LUTON 
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Modern research and testing methods are employed for investi- 
gating service requirements and for maintaining a uniformly 
high standard of production, The above apparatus is used for 


determining tensile strength, elongation and modulus 


PROTOTYPE 


MOULDINGS 
tu 


RUBBE 


A Special Service to Industry 


Experimental and development work is greatly facilitated 
by St. Helens’ Prototype Moulding Service. Small 
quantities of rubber mouldings can be produced with a 
minimum of delay and without costly tooling, exactly to 
the specification of the designer. 


An experienced staff is available to co-operate on technical 
problems, including the development of special compounds 
to meet specific conditions. 


St. Helens 
INDUSTRIAL MOULDINGS 


In Natural and Synthetic Rubbers 


As pioneers in Rubber Technology, St. Helens have wide 
experience in the progressive application of rubber in the 
service of industry. If you have new components in mind, 
or are considering the possibilities of rubber as an alterna- 
tive material, your enquiries will be welcomed. 


ST. HELENS CABLE & RUBBER CO., LTD., 
SLOUGH, BUCKS Telephone : Slough 20333 
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as developed by the United States Steel Corporatior 


is now being made by 


THE STEEL COMPANY OF WALES LIMITED 


on the Abbey Works 


CONTINUOUS STRIP MILL 
in the following finishes 


HOT-ROLLED—3/s" to 14 BG 
COLD-REDUCED—I6 Bc to 22 BG 


SALES ORGANIZATION : 


RTSC HOME SALES LTD., RTSC HOUSE, PARK STREET, LONDON, W.! 


THE RTSC GROUP COMPRISES RICHARD THOMAS & BALDWINS LTD. AND THE STEEL COMPANY OF WALES LTD. 


‘the steel that does more’ 

® REMARKABLE CORROSION-RESISTANCE 
® HIGH TENSILE STRENGTH 
@® SUBSTANTIAL WEIGHT SAVING 


@ GOOD WORKABILITY & WELDING 





The care is 
there ....in every 


Every component and every complete 


b 
Caring bearing, whatever its size, undergoes many 


meticulous checking operations before it leaves the 
factory. In the picture above, a spherical roller bearing is being 
given a minute final inspection before despatch. 
This high standard of care means that you can rely implicitly upon every SHUG{F 


bearing to give lasting satisfaction in service. 
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Fuel Economy 


ECAUSE of price differentials, fuel economy is a 
matter of much greater moment in this country 
and Western Europe than it is in the United States 
of America. Since the war, British and Conti- 

nental manufacturers of medium and low price cars have 
laid great stress on low fuel consumption, whereas American 
manufacturers have not laid anything like the same stress on 
this aspect of vehicle usage. As a result there is a tendency 
to think that American cars are extravagant on fuel. That 
this is a mistaken idea, is demonstrated by a comparison of 
the Mobilgas Economy Runs for 1953 and 1954. 

Direct comparisons in miles per gallon for the two years 
is not possible, since different routes were covered. The 
difference was in favour of the 1953 engines, since for 1954 
the heavy traffic mileage was doubled, and in addition part 
of the route called for the use of chains for driving through 
snow. There were, therefore, reasons for expecting that 
the 1954 results would not be as good as those for 1953. 
Actually, despite the more onerous conditions, the results 
for cars without automatic transmission showed that whereas 
the average miles per gallon in 1953 was 23-60, in 1954 it 
rose to 24:24; for cars with automatic transmissions it 
remained constant at 19-81. 


Power output 


The average horse power developed by the engines of cars 
with automatic transmission increased from 151 in 1953 to 
164 in 1954, and for this group the compression ratio 
increased from 7:43 to 7-48:1. Despite the increased power 
and the more onerous conditions, the average m.p.g. for 
this group was the same in 1954 as in 1953. For cars 
without automatic transmission the average engine output 
increased from 118 to 129 h.p. with average compression 
ratios increased from 7:15 to 7-37:1. This suggests that 
with the correct grade of fuel, an increase in compression 
ratio will lead to improved fuel economy. 

Perhaps the best conception of the efficiency of these 
1954 American engines may be gained from a more detailed 
study of the figures for three Studebaker cars, each of 
which won first place in its class. In the class for low-price 
cars without automatic transmissions a Studebaker Cham- 
pion Custom averaged 29-58 miles to the gallon for the 1,335 
miles of the run. This is remarkably good for a six-cylinder 
engine of 2,770 cm* displacement, with a 7:50:1 compression 
ratio, a maximum b.h.p. of 85 at 4,000r.p.m., and a 
maximum torque of 138 lb-ft at 2,400 r.p.m. 
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Comparable figures were also obtained on a Studebaker 
Land Cruiser, without automatic transmission, which gave 
an average of 28:10 m.p.g. This is remarkable for an 
eight-cylinder engine of 3,800cm* displacement. The 
compression ratio for this power unit is 7-50:1, the maxi- 
mum b.h.p. 127 at 4,000 r.p.m., and the maximum torque 
202 lb-ft at 2,000 r.p.m. When regard is given to their 
size, both these engines must be considered very economical. 


Automatic transmission 

The effect of fitting an automatic transmission is clearly 
shown by the figures for a Studebaker Land Cruiser with 
automatic transmission. Although this vehicle was easily 
the best in its class for fuel economy, it gave only 24-57 
miles per gallon against the 28-10 miles per gallon for a 
similar vehicle without automatic transmission. To say 
the least, this suggests that relatively few motorists in this 
country and Western Europe will consider automatic 
transmission worth while, since it will entail an increase 
in the order of 14 per cent for fuel charges in addition to a 
fairly considerable increase in the first cost of the vehicle. 


Acceptance Tests 


AINTENANCE of product quality demands that 
all bought-out materials and components must 
comply to a specification of one kind or another. 
Naturally, this entails the formulation of accept- 

ance standards, and it is fortunate that in most cases the 


necessary tests can follow only one set pattern. For 
example, a metal must conform to a certain chemical 
analysis and have certain mechanical and physical properties. 
The supplier may consider that the chemical specification 
is too strict, but once agreement is reached on specification, 
there cannot be any doubt as to the validity of the acceptance 
tests, since they follow a standardized procedure. 

There are, however, important materials and com- 
ponents, whose suppliers may have good reasons for 
contending that the user’s acceptance tests are incorrect, or 
even valueless, for assessing the functional fitness of the 
product for its designed purpose. In these cases the 
supplier’s objection to the test is not thet they are too 
stringent, but rather that the test procedure is basically 
wrong. As a result, it is claimed, assessment of quality 
may be made on a basis that has no real meaning, and 
functionally satisfactory material may be rejected. 

Materials and components supplied to automobile 
manufacturers come from reputable organizations, which 
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are proud of their reputations and take great pains to 
maintain the quality of their products. ‘These suppliers 
would not knowingly supply faulty or unsuitable material, 
and there is no doubt that automobile manufacturers 
should give most serious consideration to any acceptance 
tests proposed by the supplier, who, even if only from 
self-interest, is as anxious as the vehicle manufacturer to 
ensure that his product gives satisfaction. 

This question is particularly acute where very specialized 
items are concerned. The producers of these items have a 
fund of basic knowledge concerning their products, which 
the user cannot hope to equal. For optimum economy 
and efficiency the greatest possible use should be made of 
this specialized knowledge. Therefore, the logical pro- 
cedure is for the automobile manufacturer to specify the 
function to be performed by the material or component. 
leaving the supplier to decide how the specified require- 
ments shall best be met. From this it follows that the 
supplying organization should also formulate the acceptance 
tests. This will give assurance that the desired qualities are 
correctly assessed, and will be to the benefit of both the 
supplier and the vehicle manufacturer. 


All-Round Visibility 


FEW years ago, the rapid increase in popularity 

of the hard top type of passenger car in the United 

States of America took many people by surprise. 

Possibly the reason for this was that the hard top 
is a difficult subject for the stylist, and even now the 
general lines of the roofs of these vehicles in some instances 
scarcely harmonize with those of the rest of their bodies. 
However, the advantage of exceptionally good visibility 
to the rear apparently outweighs any disadvantages so far 
as styling is concerned. 

This is a positive indication that further improvements in 
all-round visibility would be a strong attraction to potential 
customers. That there is room for improvement is apparent 
from the fact that rear view mirrors additional to those 
supplied with vehicles are to be seen fitted on many new 
models now on the roads. Blind spots at the rear quarters 


are frequently a cause of embarrassment and sometimes of 
accidents. The same can be said of windscreen pillars 
and even of the door centre pillars in four-door saloons. 
In fast moving traffic, it is essential to be able to see at a 
glance whether the road is clear at junctions and cross 
roads. The centre pillars, as well as the windscreen pillars, 
often prevent this. 

Distortion problems with curved windscreens have 
received considerable publicity and it is unlikely that any 
manufacturers will be caught in this pitfall. Nevertheless, 
it is a feature that needs to be studied if the wrap-round 
type of screen, currently popular in America, is adopted 
in this country. It does not necessarily follow that if a 
wrap-round screen is adopted visibility will be im- 
proved. The position of the windscreen pillar is governed, 
of course, more by considerations of ease of access to the 
front seats than by styling. Therefore, if the pillar is 
moved further to the rear the tendency will be for the front 
seat also to be moved back, thus placing it in the same 
position relative to the driver as it would be with a more 
conventional design. 

It would appear that the only satisfactory way to improve 
on the existing arrangement is to reduce the size of the 
pillars or, better still, to eliminate them altogether. The 
centre pillar in the door aperture in many designs adds but 
little to the stiffness of the vehicle, and in some models it 
has been eliminated altogether. Two-door vehicles are 
relatively simple to design without a centre pillar and this 
arrangement is not impossible in four-door models. 

The fact that convertible and drop head types of car are 
satisfactory so far as strength and stiffness are concerned, 
is an indication that the roof panel is not an indispensable 
structural component. Admittedly, the open models have 
windscreen pillars but these are in fact what their name 
implies: that is, their sole purpose is to support the screen. 
When the screen has the additional support of the roof 
panel, it should be possible to fit pillars of much more 
slender cross-section. Probably an open joint would be 
desirable at the top of each pillar because bending deflec- 
tions of the vehicle might otherwise lead to cracking at 
that point. 
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POPPET VALVES, GUIDES 


AND SEATS 


Part I. A Survey of Valve Materials and General Design Features 


engine designers are probably 

more difficult than those asso- 
ciated with any other component. This 
is because not only are the combina- 
tions of loading, temperature and cor- 
rosion severe, but also many of the 
operating conditions to which the 
valves in any particular engine will be 
subject are unpredictable and can only 
be determined during development. 
Moreover, some of the design require- 
ments are conflicting and call for a 
careful compromise. 

Since under extreme conditions 
valves may operate at temperatures of 
more than 800 deg C, they can hardly 
be expected to last indefinitely. Never- 
theless, under normal operating condi- 
tions the valves in private car engines 
should last for 20,000 miles. Commer- 
cial vehicle engines, of course, are 
serviced at more regular intervals. 
Reconditioned cylinder head assemblies 
may be fitted, for instance, every 
20,000 miles. In these circumstances, 
there is no objection to new valves 
being fitted during a normal overhaul 
period, that is, after about 75,000 to 
100,000 miles, when the engine is dis- 
mantled for rebore and the fitment of 
new pistons and rings. This procedure 
should only be adopted if it is more 
economical than to fit initially valves of 
a quality that will last the life of the 
engine. 

Designing for a specific life is not 
easy. Valve failures are generally 
caused by thermal, mechanical or 
corrosion fatigue, either singly or in 
combination, and it is well known that 
when fatigue failures at any given load 
are plotted against the number of 
reversals of load or engine running 
time, the results are always widely 
scattered. Moreover, manufacturers 
have to produce engines for use in all 
parts of the world and under greatly 
differing operating conditions; this 
leads to even greater variations in the 
expectancy of life. 

This indicates that the quality 
required of valves for export to one 
country, or for one set of operating 
conditions, is not necessarily suitable 
for other countries and conditions. 
Unfortunately, because of the intense 
competition in many markets of the 
world, there is a tendency for customers 
to demand the cheapest product with- 
out realizing that by so doing they may 
be getting inferior materials. There- 
fore, it is essential that customers 
should be educated to accept the fact 
that in ordering valves for replacement 
or specifying them for initial fitment, 
they must take local conditions into 
consideration. 


Tex valve problems that confront 


Operating conditions 

Mechanically, valves are subject to 
relatively heavy loading. Modern 
developments in cam design have done 
much to alleviate this, but accelerations 
are still in the order of 100-400g, and in 
certain circumstances, notably if the 
tappet clearances are incorrect, the 
acceleration may be appreciably in 
excess of these figures. Moreover, the 
tendency towards lower loading, as a 
result of better cam profiles, is in some 
degree offset by other trends. 

Higher speeds, larger compression 
ratios and increased ratings of modern 
engines as compared with earlier ones 
have tended to lead to higher valve 
temperatures, so creep, fatigue and 
corrosion difficulties are continually 
increasing. The detrimental effects of 
higher compression ratios are to some 
extent offset by the cooler exhaust 
obtained because of the _ increased 
expansion ratio, but other factors that 
adversely influence valve performance 
are introduced. It is generally accepted 
that in orthodox poppet valve engines, 
some leakage inevitably takes place past 
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Fig. 1. A typical temperature gradient 


diagram for an exhaust valve 


the valves. Higher compression ratios 
increase the amount of blow-by, and 
therefore valve temperatures. An 
engine that is satisfactory at, for 
instance, 7:1 compression ratio may be 
marginal at 7-5:1 and definitely un- 
acceptable at 8:1 compression ratios, 
unless the design is improved and 
better materials employed. If inferior 
grades of fuel are used in engines of 


high compression ratio, detonation may 
cause increased valve temperatures. 
The demand for fuels of high octane 
value has resulted in some instances in 
larger proportions of tetra-ethyl-lead 
being used; this has further added to 
the corrosion problems. 

Valve temperatures experienced vary 
widely as between different engine 
designs, valve designs, fuels used and 
operating conditions. Therefore, the 
following range for various categories of 
engines can only be an approximate 
indication of maximum temperatures 
likely to be developed in exhaust valves. 
In commercial vehicle diesel engines 
with solid valves, the maximum tem- 
perature may be about 780 degC. In 
petrol engines for heavy commercial 
vehicles, the maximum temperature 
may be as high as 800-840 deg C; 
exhaust valve temperatures in petrol 
engines for light trucks are in many 
instances about 720degC; and in 
private cars they are usually about 
650 deg C. Nearly all aero engine 
exhaust valves are sodium cooled 
and generally operate at about 
650-750 deg C. Heat flow from the 
valve takes place through two paths, 
one through the seat and the other 
through the guide, so the highest tem- 
peratures are usually found in the neck, 
or the junction between the head and 
the stem, Fig. 1. 

Valve and seat temperatures may be 
determined by making the components 
of a steel, the hardness of which changes 
with the temperature of operation. 
They are assembled into an engine, 
which is then run at steady conditions 
for about 50 hours. After this, the 
components are removed, sectioned if 
necessary, and hardness tested at 
various points. These hardness figures 
may be compared against known 
standards to determine at what tem- 
peratures the particular part was 
operating. 

In an engine that has been in opera- 
tion for some time, excessive running 
temperatures may be indicated by an 
absence of deposits on the exhaust 
valve heads. When investigating the 
causes of over-heating during service, 
it should be borne in mind that pre- 
ignition frequently leads to this trouble. 
‘The resulting increase of valve tem- 
perature may cause the valve stem to 
expand and the tappet clearance to be 
taken up. This causes blow-by to 
occur and leads to even higher tem- 
peratures. Another type of failure 
sometimes caused by over-heating is 
the cupping of valve heads. It can be 
detected by the fact that tappet 
clearance frequently has to be adjusted. 
If the reduction in clearance is not 
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noticed, the valve soon fails to seat 
properly, and blow-by and _ burning 
occur. 

The corrosive conditions under which 
valves have to operate appreciably 
reduce the fatigue strength of the 
materials from which they are made. 
Moreover, in some instances, corrosion 
alone around the hottest part of the 
neck causes serious reduction of the 
cross sectional area. Although most 
of the impurities in the proportions 
experienced in commercial grade diesel 
and petrol engine fuels have little 
effect on valve life, except possibly 
under cold-running conditions, tetra- 
ethyl-lead additive may have a seriously 
detrimental effect on certain materials. 

The type of lubricating oil, apart from 
affecting the tendency of the valve to 
stick in its guide, has a marked effect 
on corrosion. The reasons for this are 
not fully understood but it is possible 
that certain additives may have a 
catalytic effect and accelerate deteriora- 
tion. Alternatively, some types of oil 
may chemically change the nature of 
the deposits on the valve, causing them 
to break off more readily. The ability 
to develop on the valve surface a con- 
tinuous, stable and adherent protective 
oxide layer at operating temperatures is 
probably a most significant factor from 
the point of view of length of life. 
Unfortunately, this protective film does 
not have the same thermal expansion 
characteristics as the metal underneath 
it. It may, therefore, be broken loose 
by wide variations in surface tem- 
perature. 

If an engine is run for long periods 
at relatively light load, exhaust gas con- 
taminants of low melting point may be 
deposited on the valves. Then, when 
the temperature is raised to a higher 
level under different operating con- 
ditions, these deposits may become 
very active and, until they are dissi- 
pated by the heat and gas flow, cause 
serious damage to the valve. 

Cold corrosion also tends to take 
place. When low grade diesel oils are 
employed, sulphur dioxide, sulphur 
trioxide and other gases are developed 
from impurities during the combustion 
process. These combine with the water 
formed by the burning of the hydrogen 
content of the fuels to form acids which, 
at low temperatures, are deposited as 
dew on the valves and other com- 
ponents that they contact. Even higher 
grade oils and petrols are not entirely 
free from corrosive contaminants. Cold 
corrosion is most likely to occur in 
vehicles used for short door-to-door 
delivery work and when low grade 
diesel oil fuels are employed. 


Materials 
From the foregoing, it can be seen 
that the desirable properties for valve 
steels are:— 

(1) Resistance to scaling at tem- 
peratures up to those at which the 
valve operates. Alternatively, if 
scale does form, it must not readily 
break away from the metal. 

(2) Resistance to both hot and cold 
corrosion. 
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(3) Good strength and hardness at 
operating temperatures. 

(4) High impact strength under both 
hot and cold conditions. 

(S) Good wearing characteristics are 
necessary for valve stems and 
seating faces. 

(6) High thermal conductivity at 
working temperatures. 

(7) Low coefficient of expansion. 

(8) Resistance to thermal and mech- 
anical fatigue as well as to creep. 

(9) The material must be _ readily 
forged and machined. 

(10) It should be easily heat treated and 
capable of being hardened at the 
stem end. 

(11) Low cost is 
feature. 

The alloy steels actually used fall 
roughly into three groups. First is the 
ferritic group, of which Silcrome 1, 
Silcrome XB, En 52 and En 59 are 
examples. In _ general, the ferritic 
materials can be hardened by heat 
treatment and are relatively easy to 
work in the steel mill and in subsequent 
manufacture. These materials have 
quite good thermal conductivity and a 
low coefficient of expansion. Their hot 
hardness is relatively low, and their 
resistance to fatigue, corrosion and 
creep is in most instances lower than 
that of the other groups. Because of 
its high chromium content, XB steel 
is much superior to Silcrome 1 for 
exhaust valves for petrol engines. It 
has good hot and excellent cold cor- 
rosion resistance. 

In the second classification are the 
austenitic steels, of which En 54, 
D.T.D.49B, K.E.965 and Jessop G.2A 
are examples. Steels in this group have 
excellent hot strength and good cor- 
rosion and oxidation resistance. More- 
over, their creep resistance properties 
are good, and their hot hardness is 
higher than that of the ferritics. How- 
ever, they are difficult to forge and 
machine and can only be work 
hardened. Some materials in this class 
are subject to carbide precipitation and 
the seating faces of valves made from 
them may tend to pit. These steels 
also have a high coefficient of expan- 
sion, which involves the incorporation 
of large clearances between valves and 
guides and introduces problems in 
connection with the maintenance of 
tappet clearances. The thermal con- 
ductivity of the austenitic steels is 
lower than that of most of the others. 

Finally, there is a sigma precipitate 
group. This includes the XCR and 
XCT materials. Steels in this group 
have exceptionally high hot-hardness. 
So far as thermal expansion and con- 
ductivity are concerned, the values 
obtained for the sigma _ precipitate 
materials are between those for the 
steels in the other two groups. These 
steels can be hardened by a long heat 
cycle, but during this process they 
contract. Both in the steel mill and in 
subsequent manufacturing stages, they 
are difficult to process. 

Composite valves have also been 
made, but are more widely used in 
America than in this country. For 


also an important 


example, stems of materials that have 
good bearing properties in cast iron 
guides and which may be hardened, are 
sometimes welded to heads of austenitic 
steel. The austenitic steels are very 
resistant to the corrosive action to 
which valve heads are _ subjected, 
although they do not resist very well 
the hammering action on stem tips and 
generally tend to wear in guides more 
readily than other materials. They also 
have other properties which recommend 
them for use under high temperature 
conditions. 

Valves of this type are generally 
expensive to produce and therefore are 
not widely used in Europe. In America, 
however, where a large proportion of 
the commercial vehicles are powered by 
petrol engines, apparently 25-30 per 
cent of the exhaust valves produced for 
engines of this type are of composite 
construction. They generally have 
heads of XCR or variations of 2112 
material welded on to S.A.E.3140 stems. 
Even hard facing, because of the extra 
cost involved, is only adopted in Europe 
for heavy duty engines, although there 
is a strong case for the wider employ- 
ment of faced valves for engines that 
are run for long periods continuously 
at high temperatures. The best insur- 
ance against valve failures is the 
employment of the best materials. 

Stellite or other alloys may be used 
to face the valves in the seating areas 
to make them hard enough to prevent 
their being indented by particles of 
deposits dislodged from the combustion 
chamber and trapped between them as 
the valve closes. Surface treatments 
are sometimes applied to valve stems to 
improve their wearing properties. For 
example, austenitic steels may be 
nitrided, but the injurious effects of 
tetra-ethyl-lead on nitrided surfaces 
tends to discourage this practice 
Recently, experiments have been in 
progress on the use of dry lubricants, 
such as molybdenum disulphide, on 
valve stems. There may well be a 
future for the use of these lubricants. 
Chromium plated stems have also been 
employed. 

One of the most recent developments 
is the Tranco S.A.S. valve, produced 
by the Farnborough Engineering Co. 
Ltd. This valve incorporates an 
armoured seat of a special alloy, which 
has been developed to increase the 
service life of the valve. It is offered 
to replace valves where premature 
burning has been experienced. An 
advantage of facing with an alloy of this 
type is that if blow-by, due for example 
to cylinder head distortion, takes place, 
the seat resists for some time the effect 
of the high temperatures developed. 
During this time, loss of power is 
experienced and gives warning of 
impending failure. When poorer quality 
materials are used, the deterioration 1s 
generally rapid and, because failure 
ensues so quickly, break-down may 
occur on the road 

Nimonic 75, 80 and 90 are examples 
of high quality materials sometimes 
used for valves. The equivalent stan- 
dard specifications of Nimonic 75 and 
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80 are D.T.D.703 and D.T.D.725. They 
are both 80 per cent nickel, 20 per cent 
chromium alloys, but Nimonic 80 has 
small additions of titanium and alu- 
minium. Nimonic 90 is the equivalent 
of D.T.D.747 and contains 62 per cent 
nickel, 20 per cent chromium, 18 per 
cent cobalt and small percentages of 
titanium and aluminium. 

These materials are all very resistant 
to lead attack and to corrosion at high 
temperatures and their creep resistance 
is exceptionally good. For these reasons, 
they are also employed for the blades 
in gas turbine rotors. However, the 
alloys are not wear resistant unless work 
hardened. Therefore, the stems of 
valves made from Nimonic alloys are 
work hardened, and in this state give 
good service. A Brinell hardness figure 
of 500-600 can be obtained by cold 
drawing. Valves made from these alloys 
can be extruded or upset forged with 
equal facility. A satisfactory method of 
manufacture is to electrically upset and 
forge cold drawn bar of 350-450 B.H.N. 
Subsequent ageing increases the hard- 
ness by 50-75 B.H.N. 

Nimonic valves are particularly suit- 
able for marine applications, where 
corrosion is a serious problem particu- 
larly when inferior grade fuels are used. 
They have also been used in aircraft, 
motor vehicle and motor cycle engines. 
In one motor cycle application, 
Nimonic 80 valves are used in conjunc- 
tion with aluminium bronze guides 
with 0-001 in clearance between them. 
Nimonic 75 can readily be flash butt 
welded and has been used for heads of 
welded two-piece valves. 

The seating faces, and in some 
instances the whole heads, of valves are 
sometimes coated with B.A.C. Bright- 
ray. The initials B.A.C. stand for the 
Bristol Aeroplane Company, who were 
the first to use this material for coating 
valves. The alloy is made by Henry 
Wiggin and Co. Ltd., who also manu- 
facture the Nimonic materials. It is an 
80 per cent nickel, 20 per cent 
chromium alloy and, like the other 
alloys of this type, has exceptionally 
good resistance to attack by lead and 
vanadium pentoxide, as well as to 
general corrosive conditions. These 
properties make it particularly suitable 
for valves of engines that operate on 
low grade diesel fuels. The material 
is soft enough to seat well, and it work 
hardens so that after it has bedded down 
to the seat, further sinkage does not 
take place. The hot hardness of 
Brightray is appreciably greater than 
that of alloy steels, but because of its 
ductility it does not tend to crack. 


Practical applications 


The properties of some valve steels 
and other alloys are given in Tables I 
and II. Materials used for exhaust 
valves include British Standard steels 
as well as proprietary brands. Of the 
British Standard materials, En 52 is 
generally employed in diesel and low- 
powered petrol engines. Valves of 
En 59 are fitted on modern petrol 
engines to resist attack by leaded fuels. 
In highly rated petrol engines, and also 
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in some diesel units, En 54 valves and 
sometimes bi-metal valves with En 54 
heads and En 18B or En 24 stems, are 
employed. Heavy duty petrol and diesel 
engines for commercial vehicles are 
sometimes fitted with En52 exhaust 
and inlet valves faced with Stellite or 
other hard alloy material. In some 
diesel engines, En 54 is used as the 
basic material and is faced in a similar 
manner. 

The choice of steels for inlet valves 
presents few difficulties. In certain 
circumstances, cold corrosion resistance 
may be more important in these valves 
than for those used in the exhaust 


Fig. 2. 
process. 


Three stages in the extrusion 
A, the slug. B, the stem extruded. 
C, the head forged 


system. This is probably because the 
hard oxide films formed on exhaust 
valves tend to protect them to a greater 
extent against cold corrosion, and also 
because exhaust valves warm up quicker 
than inlet valves. In general, En 21 
and En 22 materials are used in large 
diesel engines running at low speeds 
and under cool conditions. The En 24S 
and En 51 steels are employed mainly 
for medium and light diesel engines 
with either shrouded or plain valves. 
Some of the cooler running petrol 
engines have En 18B and En 51 valves, 
but for most modern petrol units, En 52 
is specified. 
Production 

A number of different processes are 
used in the production of valves. Each 
has its advantages and disadvantages. 
Some valves, produced in small quan- 
tities, mainly for use under severe oper- 
ating conditions, are hand forged. An 
extremely high standard of skill is 
required for this process, but the valves 
made in this way are generally of the 
best quality. During the hand forging 
operation, the stock is worked suffi- 
ciently to reduce the grain size and a 
good grain flow can be obtained. The 
slowness of the operation, and the fact 
that fairly generous machining allow- 
ances are necessary, combine to make 
the process expensive. 

Large valves made in relatively small 
quantities are usually manufactured by 
the hammer or Goff process because the 
tooling costs are relatively low. Small 
and medium sized valves in large scale 
production are generally made by elec- 
trically upset forging or by extrusion. 
Although when electrically upset forg- 
ing was first introduced it was widely 
regarded with suspicion, the failures of 
valves made by this process were 


probably to a large extent due to in- 
adequate control of the manufacturing 
process. However, subsequent develop- 
ment has led to the consistent produc- 
tion of flawless valves by this method. 

The sequence of operations in the 
electrically upset forging process is as 
follows. First, the bar is cut off 
accurately to length and then, to ensure 
close control of its electrical resistance, 
it is ground accurately to a diameter 
about 0-015 in larger than the finished 
size. The lengths are next fed to the 
upsetting machine, which consists 
essentially of two main components. 
One is a hydraulic ram, fitted with a 
split grip which holds the pin in posi- 
tion and also acts as the positive pole 
of the electric circuit; the other is a 
retractable anvil which acts as the 
negative pole. During operation, the 
pin is held by the split grip and moved 
forwards by the ram until contact is 
made with the anvil. This completes 
the electric circuit, and current flows 
through the pin to generate the heat 
necessary to make the metal soft enough 
for upsetting. Further forward motion 
of the ram completes the upsetting 
operation. During the last part of this 
process the anvil is usually retracted at 
a slower speed than the rate of advance 
of the ram. 

It is important that there should be 
no arcing between the upset end and 
the grip. If it does occur, the metal is 
burned and the structure cannot be 
restored by heat-treatment. Probably 
much of the early prejudice against 
electrical upsetting valves arose from 
defects experienced as a result of arcing. 
The operations subsequent to upsetting 
are: Hot forging, followed by stripping 
the flash. Then the components are 
heat-treated and the stems are 
straightened where necessary and the 
heads trued. 

The extrusion process can also be 
used for rapid production of automobile 
engine valves by semi-skilled labour, 
In this process the valve begins as a 
slug, shown at A in Fig. 2. This may be 
sheared or, for high grade valves, sawn 
from the bar stock. The length: 
diameter ratio of the slug has a con- 
siderable influence on the amount of 
work put into the material during the 
process, and therefore on the grain size 
and flow. 

After being heated to the correct 
temperature, the slug is fed into the die 
and the plunger forces most of it 
through a tapered hole to form the 
stem and neck of the valve. The 
resultant shape of the metal is shown 
at B, Fig. 2. Next, the valve is removed 
from the die by an ejector pin and is 
transferred to the finishing die, in 
which the head is pressed approxi- 
mately to the finished form, as in C, 
Fig. 2. 

In the extrusion process, the grain 
tends to be pressed closely together. On 
the other hand, an opening out or burst- 
ing effect is obtained by the electrical 
upsetting process, in which the upset 
end is formed into a more or less 
spherical shape before it is forged to 
the finished shape. Some authorities, 





Fig. 3. Four types of valve head. From left to right: flat, tu 


therefore, maintain that extruded valves 
are slightly superior to electrically upset 
ones. However, the final forging oper- 
ation doubtless does much towards 
closing and refining the grain. 

The essential feature to be aimed at 
is the avoidance of end grain on the 
valve seating face since, under certain 
conditions, this may lead to severe 
pitting. Grain flow parallel to the seat- 
ing face can be obtained both by the 
extrusion and electrical upsetting pro- 
cesses. With both methods valves can 
be produced to very close limits, so 
that only a small amount of metal has 
to be removed during the machining 
operations. This is important, both 
from the economic point of view and 
because it helps in the avoidance of end 
grain conditions. 


Valve forms 

In determining the best shape for 
engine valves, the following general 
requirements must be met. The head 
section should be rigid enough to sup- 
port the loads without undue deflection. 
On the other hand, it must not be too 
heavy, otherwise inertia loading will be 
too high, not only on the valve but also 
on its actuating mechanism. 

It is mecessary to provide an 
adequate thickness of metal adjacent to 
the rim to conduct heat from the centre 
of the head away through the seat, but 
the rim must not be too stiff, otherwise 
it will not readily accommodate itself to 
seat distortion, and blow-by might 
occur at the seat face. A slight degree 
of distortion either of the cylinder 
head and seat or of the valve is almost 
inevitable. Since a large proportion of 
the heat flow from the valve takes place 
through the seat, it is desirable to have 
a wide face; but this is a matter for 
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Daimler Regency Jessop 
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», modified tulip, and mushroom 


compromise, for it is more difficult to 
obtain a perfect gas seal with a wide 
seat. Moreover, solid particles of the 
products of combustion are more 
readily trapped between wide seat faces 
than between narrow ones. 

A gener radius between the head 
and the stem tends to facilitate gas 
flow, but at the same time it adds to 
the weight of the valve. Large radii 
also reduce stress concentration. The 
stem diameter should be of sufficient 
magnitude to allow heat to flow easily 
along its length and away through the 
guide to the water jacket. In one design, 
it was found that by increasing the 
valve stem diameter by 0-060 in from 
‘sin, the temperature of the valve 
throughout the speed range was 
reduced by about 23degC. Again a 
compromise is called for since a large 
diamete: increases the weight of 
the valve and also obstructs the gas 
flow. 

Four 
Fig. 3. 
used in 


tem 


types of head are shown in 
The tulip type has been widely 
raft and racing engines 
because it is strong, light and is thought 
to facilitate gas flow through the port. 
It is most suitable for inlet valves and 
is rarely, if ever, used for exhausts 
because the surface area exposed to the 
hot gas both under the head and at the 
neck is larger than that of other types 
of valves. The modified tulip form is 
probably more satisfactory. With this 
type of valve head there is a relatively 
large amount of material backing the 
seat, so that in the event of localized 
gas blow-by, the heat transferred to the 
valve is readily conducted round the 
rim. Furthermore, the shape is such 
that expansion due to local overheating 
tends to close the gap between the 
valve and its seat 


all 
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The mushroom type head is used in 
some heavy petrol engines, mainly for 
commercial vehicles. It is stiffer 
mechanically than any of the other 
designs, but this is not necessarily an 
advantage. Moreover, the shape of the 
head is such that it offers a relatively 
large surface area to conduct heat from 
the combustion chamber. 

Flat heads are most widely used. 
This form has many advantages, among 
which are ease of production and 
therefore low cost. The head section 
should not be too thin but, on the other 
hand, the projection of the head into 
the combustion chamber should be as 
small as possible. Screwdriver slots 
and other indentations in the under- 
surface of the valve heads should be 
avoided, since they tend to lead to 
stress concentrations, local overheating 
and distortion. 


Detail design 

From Table III it can be seen that, on 
the subject of seat angles, there are 
differences of opinion as between one 
manufacturer and another. An argu- 
ment often put forward is that the 
45 deg angle is best for exhaust valve 
seats, because it is more conducive to 
the maintenance of a satisfactory seal 
than is a 30 deg angle. However, the 
validity of this argument is in doubt 
when very narrow seats are employed. 
The 30 deg seat is said to give a better 
discharge coefficient and so some 
authorities claim that it is more suitable 
for inlet valves. This is probably too 
sweeping a generalization. 

Some manufacturers specify a 4-1 deg 
differential between included angles of 
the valve face and seating in the 
cylinder head, Fig. 4. This is because, 
under running conditions, the hotter 
areas of the valve face, that is, the parts 
nearest to the throat, expand more than 
those nearest the head and the two 
faces tend to run parallel. Without the 
interference fit the tendency is for the 
seating faces to open slightly towards 
the combustion chamber and thus to 
allow solid products of combustion to 
be forced between them. This effect 


Seat 
Included 
Angle 


Stem diameter 


Exhaust 


2 in fin 





H29, or XB 
XB 


H3 


En 18B Valve 59 deg 


Seat 60 deg 


0:3733- 
0-3723 in 
0-3735- 
0-3728 in 
0-312 in 
0-310 in 


0-3734- 
0-3730 in 
0-3735- 
00-3728 in 
0-312 in 
0-311 in 


543- 
533 in 
515- 
511 in 
‘59 in 
25 in 


Fordson Major 


Commer 4:1 litre En 52 XB 


Lea Francis 2} litre En 53 En 54 


Vauxhall EIP and EIX Inlet 58 deg 


Exhaust 88 deg 
Silcrome XB jy in 0:2812 in 0-2795 in 
No, 1 
En 18S 


Austin A30 
Valve 90 deg 
Seat 89 deg 
90 deg 

60 deg 


0-3745- 
0-3735 in 
fe in 
0-3733- 
0-3723 in 
0-341- 
0-340 in 
0-3090- 
0-3080 in 


0:3745- 
0-3735 in 
ig in 
0-3742- 
0-3731 in 
0:341- 
0-340 in 
0-3110- 
0-3100 in 


598- 
594 in 
fy in 
543- 
‘533 in 
490- 
485 in 
0-996- 
0-992 in 


Perkins R6 En 52 


D.T.D. 13B 
S.A.E. 8645 


Perkins P3 

Ford Cost Cutter XB 
Silcrome XB 
No. 1 
Silcrome 
No. 1 


Armstrong Siddeley 


Sapphire ; 90 deg 
Standard Eight XB ae 
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is probably negligible with small valves, 
but it is an important consideration 
with the larger ones. 

Practices regarding seat widths show 
even more variation than do seat angles. 
This is not surprising, for a large 
number of factors have to be con- 
sidered. As has already been stated, a 
wide face tends to improve the dissipa- 
tion of heat from the valve, but this 
tendency is offset to some extent by the 
fact that the contact pressure, in lb/in 
of seating contact, is lower, and also 
there is more chance for particles of 
solid products of combustion to be 
trapped between the faces. 

The hardness of the material used 
for the valve and the seat, as well as 
the closing velocity of the valve, must 
be taken into account when the face 
width is specified. Another factor that 
has to be considered is the probable life 
between overhauls. On well main- 
tained commercial vehicle engines, in 
which valves and seats are re-ground at 
regular intervals, seat deterioration is 
not such a serious problem as in private 
car engines. In small valves of 14-1} in 
head diameter, seat widths of ys-,'s in 
are generally regarded as satisfactory, 
while in larger valves widths of 3°; in- 
sin are common. The face on the 
valve is always wider than that on the 
seat in the port. This is because valves 
are usually harder than the seats, and 
in any case valves may be re-ground 
readily if the faces become shouldered, 
whereas repeated re-grinding of the 
seat might lead to the cylinder head 
having to be scrapped. 

It is important that the concentricity 
of the valve seat and the guide bore 
axis should be maintained within close 
limits. With valves of 1-l}in head 
diameter, the greatest eccentricity that 


Fig. 5. The stems of the exhaust valves in the Daimler Regency are tapered towards their 
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can be allowed is 0-002in, and with 
larger valves, 0-0025 in. Smaller 
tolerances than this are preferable. 

There are three main essentials so far 
as stem design is concerned. The first 
is that the diameter should be large 
enough to allow heat to be conducted 
readily up to the guide. Secondly, it 
should be hard enough to prevent wear 
or scuffing in the guide. Thirdly, the 
fillet radius between it and the head 
must be as large as is necessary to 
prevent undue stress concentrations 
and to give good gas flow charac- 
teristics. 


A ~4.90"} + 
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Fig. 4. In some designs an interference angle 
of about 1 deg between the valve face and 
seat is specified 


Stem diameters cannot be deter- 
mined by hard and fast rules. This is 
because in practice they are almost 
invariably a compromise between what 
is most desirable to give maximum 
engine efficiency and what is economi- 
cally best from the point of view of 
rationalization. The problem is further 
complicated by differences in cooling 
arrangements as between one design 
and another. 

So far as rationalization is concerned, 
a practice frequently adopted is to make 
one size of valve common to a range of 
engines, usually with different numbers 
of cylinders, but all of the same bore. 
In addition, some manufacturers specify 


lower ends to allow for variation of radial expansion along their length, due to the 
temperature gradient 


common inlet and exhaust valve guides. 
In these cases, their exhaust valve stem 
diameters are slightly different from 
those of the inlet valves to give the 
appropriate clearances. 

Exhaust valve stems, because of the 
large amount of heat they have to 
conduct away, should theoretically be 
of larger diameter than inlet valves. So 
far as gas flow is concerned, this con- 
dition is acceptable because the exhaust 
gases are forced out by relatively large 
pressures. On the other hand, inlet 
stems should be as thin as possible so 
as not to obstruct gas flow. Since they 
run at lower temperatures, because of 
the cooling effect of the incoming gases, 
heat dissipation is not a serious prob 
lem. However, over 90 per cent of 
engines currently in production have 
inlet and exhaust valves with virtually 
a common stem diameter so as to help 
to balance the reciprocating weights. 

In general, the ratio of inlet valve 
head area to stem cross sectional area 
is usually between about 19:1 and 25:1. 
The ratio for exhaust valves varies 
more widely. On recently designed 
small engines, developing 25-30 b.h.p., 
a ratio of about 12:1 has been adopted. 
A fairly large manufacturer whose 
products are well known for their 
reliability appears to favour a ratio of 
ibout 13:1 to 14:1 for engines of 
3-3} litres capacity. Many quantity 
produced diesel and petrol engines of 
1-4 litres swept volume have ratios 
between 16:1 to 19:1. In some higher 
performance engines, with hemi- 
spherical combustion chambers, ratios 
of between 20:1 to 26:1 have been 
adopted, but good quality materials are 
specified for the valves 

Most manufacturers adopt 
stems, but a few taper their exhaust 
valve stems to reduce the diameter 
towards the head, Fig. 5. This measure 
is adopted to take into account the 
effect of the temperature gradient on 
the amount of expansion. In other 
words, the dim is at having a parallel 
stem under normal hot’ running 
conditions 

A number of designers favour a 
slight undercut round the valve stem at 
1 point about 4 in inside the end of the 
guide when the valve is closed. This 
is said to prevent damage due to carbon 
build-up on the stem adjacent to the 
base of the guide. Probably this effect 
is obtained because the increased 
clearance between the stem and the 
lower end of the bore of the guide 
allows the carbon to build up to a 
greater thickness and the thick coating 
flakes off more readily than a thin film. 
In most instances, the undercut is 
about 0-02 in on the diameter, but much 
large! ones have been used. An objec- 
tion to this measure is that it tends to 
s concentration in the 
valve operating tem- 
highest. However, it 
give satisfactory results 
valve loading is not 


parallel 


introduce a stre 
area where the 
perature 18 
appears to 
providing the 
unduly heavy 
A surface finish of 
usually specified 
enough to discourage 


10-20 micro-in 1s 
This is smooth 
adhesion of 
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Severe scuffing has taken place between this valve stem and the guide because of 


dry operating conditions and carbon build-up in the clearance 


deposits on the stem. At the same 
time, it is not so smooth as to prevent 
the oil film from wetting the surface. 
This finish has been found to give good 
wear resistance provided the stem and 
guide materials are suitable. 

Many different spring retaining 
devices are currently in use and it is 
not practicable to give details of all, 
but the general principles to be followed 
can be stated. It is of fundamental 
importance that undue stress concen- 
trations are not introduced and that 
bending loads are not imposed on the 
stem. Good results have been obtained 
with split collets that are relatively 
thin and therefore tend to wrap round 
the valve stem and contact a large area. 
Thick collets often cause galling locally 
where they contact the stems. If 
tapered collets are used, a taper angle 
of about 15 deg gives good results. To 
reduce the tendency towards stress 
concentrations, a fairly wide groove 
round the end of the stem is recom- 
mended. 

A feature that is often overlooked is 
that valve springs, the ends of which, 
in the free state, are square with the 
axis, tend, if compressed between ball- 
and-socket end fittings, to go out of 
square. As a result, in the assembled 
state they constantly impose a bending 
moment on the stem and cause wear 
in the guide. This can be remedied by 
suitable spring design. 


Circlips are in some instances fitted 
in grooves round the ends of the stems 
so that in the event of a spring breakage 
it is impossible for the valve to fall 
down into the cylinder and cause 
damage to the engine. Objections are 
sometimes raised to the use of circlips 
in this way on the grounds that the 
grooves give rise to stress concentra- 
tions. However, it is doubtful whether 
this effect is serious except, perhaps, in 
small valves, where the ratio of groove 
depth to stem diameter is particularly 
unfavourable 

The clearance between the valve and 
the guide should be arranged so that at 
maximum working temperature it is 
only just large enough to contain an 
adequate lubricating oil film. This is 
important for a number of reasons. 
Firstly, a large clearance between inlet 
valves and their guides may lead to a 
weakening of the air-fuel mixture at 
small throttle openings, and adjust- 
ment to the carburettor to remedy this 
may give rise to excessive fuel con- 
sumption because of an over-rich mix- 
ture at large throttle openings. In 
supercharged engines, the maintenance 
of the correct clearances is not so 
critical from this point of view. In un- 
supercharged engines with large clear- 
ances in inlet valve guides, oil 
consumption may be excessive because 
of the tendency for oil splash and mist 
to be drawn down the guides into the 
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induction system. This may lead to 
other troubles, such as plug and 
exhaust valve fouling. A number of 
manufacturers fit felt or rubber rings 
round the stem in the base of the collets 
to restrict the amount of ojl that can 
flow down into the guide. 

If the clearances between both the 
inlet and exhaust valve stems and their 
guides are too large, fatigue failures 
may occur at the junction between their 
heads and their stems. These failures 
occur as a result of the valve alternately 
making contact first on one side of its 
seat and then on the other, and thus 
imposing alternating bending stresses 
on the valve. In addition, excessive 
clearances encourage the build-up of 
deposits, which reduce the effective- 
ness of lubrication and lead to scuffing, 
Fig. 6. In passenger car engines with 
stem diameters up to %in, the clear- 
ances generally adopted range from 
0-001-0-003 in inlet, and 0-002-0-004 in 
exhaust. For stem diameters greater 
than jin, the clearances are usually 
between 0-002-0-004 in inlet, and 
0-003-0-005 in exhaust. If the valves 
operate under conditions of extreme 
temperature or if the materials from 
which they are made have a large 
coefficient of expansion, greater clear- 
ances may be adopted. 

The rates of wear experienced vary 
between 0-002 in in 100,000 miles and 
0-002 in in 5,000 miles. An acceptable 
figure is the mean of these two rates. 
As the clearance becomes larger, so 
does the rate of wear increase. This is 
probably because, as the clearance 
increases, contact tends to take place in 
local areas instead of over the whole 
length of the stem. Moreover, operating 
temperatures become higher because 
of the poor contact between the stem 
and guide, and lubrication deteriorates 
as a result of the build-up of gum and 
other deposits in the clearance. There- 
fore, guides should be replaced in 
service when the clearance becomes 2} 
to 3} times that initially specified. They 
should also be replaced if they become 
bell-mouthed at either end. 

(To be continued) 





REDUX IN FILM FORM 


overlap, pickled to DTD.915 for one 


EDUX bonding adhesive, developed 

by Aero Research Ltd., Duxford, 
is now available in a new form that 
should contribute towards greater ease 
and economy in use. It consists of the 
identical Redux liquid and powder 
supplied as a film, expressly, but not 
exclusively, for bonding metal skins to 
metal honeycombs to make sandwich 
structures. 

The film is supplied in rolls with 
protective covering and has a storage 
life of at least six months. For bonding 
panels to honeycombs, it is first con- 
solidated on to the metal skin under 
heat and vacuum pressure, with a sheet 
of aluminium foil placed between the 
film and the rubber blanket to prevent 
sticking to the rubber. The heating 
cycle for this operation is 10 minutes 
at 145 deg C. 


After cooling, the aluminium foil is 
stripped off and a coating of Redux 120 
applied by brush over the partially 
cured film. Redux 120 should also be 
applied to the edge of the honeycomb. 
The Redux 120 is dried at 80 deg C for 
30-60 minutes before the skins and 
honeycombs are assembled and the 
adhesive is cured at 145degC under 
vacuum pressure. The curing time 
will depend upon such factors as the 
thickness of the honeycomb. It may 
be assumed to be about one hour for a 
4in thick honeycomb core sandwich 
heated one side only. 

Tests to destruction at room tem- 
perature have shown the failing load 
on lap joint specimens, cured under 
vacuum at 12 |lb/in* to be in the order 
of 4,100 Ib/in The specimens were 
20 s.w.g. DTD.546, lin wide and }in 


hour at 60deg and cured for 30 
minutes at 145 deg C. 

An important advantage of Redux 
film is that it ensures exact control of 
the proportions of powder and liquid 
in the bond. This has resulted in 
improved strength at elevated tem- 
peratures. 

Redux film can be used for normal 
metal-to-metal bonding processes, for 
which the curing cycle is 30 minutes 
at 145 deg C. It may be expected, 
however, that the main use of the film 
will lie in the bonding of skins to 
honeycomb cores, for which an 
adhesive is essential. It must be 
stressed that in neither application is 
there any necessity for any priming of 
the metal surfaces before the applica- 
tion of the adhesive. 
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COLLOIDAL MOLYBDENUM 
DISULPHIDE 


A Lubricant for Many Applications 


molybdenum has been known for 

many years as an alloy constituent 
of special steels, particularly those used 
in metal cutting operations. The chief 
source of the metal is the mineral 
molybdenite, a sulphide of molybdenum 
found almost exclusively in the United 
States of America. The structure of 
the material is of the layer formation, 
the crystal lattice consisting of a layer 
of molybdenum atoms with a layer of 
sulphur atoms on each side. Owing to 
the weak Van der Waal forces between 
adjacent layers the shear strength of the 
substance is low. In this respect the 
solid resembles graphite. 

The molecular structure of 
molybdenum disulphide accounts for its 
value as a lubricant. Not only is it in 
itself a relatively soft slippery substance 
but it has the property of becoming 
fixed to the surface with which the 
particles come into contact. When 
molybdenum disulphide powder is 
applied to a surface and the film is 
rubbed the particles are oriented with 
their basal planes parallel to the sub- 
strate. Adsorption of the particles to 
the surface results in an extremely thin 
film being obtained which possesses 
high lubricity even under relatively high 
pressures and temperatures. Whilst 
thermal stability of molybdenum disul- 
phide is less than that of graphite it is 
stable in air up to 350 deg C. In an inert 
atmosphere decomposition does not 
begin to take place until a temperature 
of between 500 degC. and 600 deg C. 
is reached. 


Original developments 

Originally attempts were made to 
employ dry powdered molybdenum 
disulphide as a lubricant but it was 
found that whilst the frictional charac- 
teristics of the film were good it was 
quickly removed owing to lack of 
sufficient adhesion of the particles to 
the surface. In consequence, it did not 
provide adequate resistance to wear. 
However, when MoS, powder is 
reduced to colloidal dimensions and 
stabilized dispersions in volatile carriers 
are prepared, it is possible to form 
films that are not robust enough to 
provide a high degree of wear resis- 
tance at relatively high loads and 
temperature and at the same time are 
relatively inert and offer a good 
measure of protection against corrosion. 

In practice it is usual to employ a 
dispersion of MoS, in a carrier, which, 
whilst facilitating application, readily 
volatilizes under the influence of heat 


[L: metallurgical applications 


F. Gordon Kay, A.M.I.Mech.E. 


to leave an adherent film of MoS, on 
the bearing surface. This film pos- 
sesses, in certain cases, a higher heat 
stability than a film of the dry powder. 
Therefore, when the appropriate “dag” 
dispersion of MoS, is used, it is 
possible to utilize the high lubricating 
properties of the substance at tempera- 
tures well above those at which 
petroleum lubricants are destroyed. 
Examples of the use of dispersions of 
MoS, for dry lubrication include screw 
threads, drawing dies, cutting tools and 
other mechanisms such as typewriters, 
calculating machines and camera 
shutters which operate intermittently 
at normal temperature. 


Carrier liquids 

The best results are obtained by the 
use of a colloidal dispersion of MoS, in 
a volatile carrier liquid, which, whilst 
enabling the dispersion to be applied 
in a simple manner, evaporates at 
normal or slightly elevated tempera- 
tures, leaving behind a smooth uniform 
film of MoS, firmly attached to the 
metal surface. The simplest type of 
coating is obtained by the use of 
colloidal MoS, in alcohol. Harder and 
more durable films are obtained by the 
use of dispersions of MoS, in white 
spirit or in toluene to which a resin 
binder has been added. 

Dispersions of the types referred to 
above are now widely used in industry, 
not only for the dry lubrication of 
lightly loaded mechanisms such as 
those already mentioned but also for 
the pre-lubrication of dies, moulds, 
press and cutting tools of various types 
and as a means of preventing the 
seizure of screw threads, keys, cotters 
and other machine components that 
remain bolted together under pressure 
for long periods of time before being 
separated. 

According to the manufacturers of 
“ dag ” molybdenum disulphide, whose 
experience of the dispersion and use of 
colloidal graphite extends over a period 
of nearly half a century, the correct 
procedure in forming a dry lubricating 
film of MoS, on dies, moulds, press and 
cutting tools is as follows:— 

The surfaces to be treated must be 
in the finished machined or polished 
state and they must be thoroughly 
cleaned to remove all traces of grease 
or anti-corrosive compound. Cleaning 
is best carried out by vapour blasting or 
vapour degreasing, depending upon the 
size and nature of the component in 
question. A dispersion of the correct 
type, in the required quantity, is then 


diluted with an additional quantity of 
the carrier liquid (unless the treatment 
calls for the use of the undiluted con- 
centrate). This mixture is applied to 
the surface of the dies or tools by means 
of a brush or air spray. Generally it is 
unnecessary to attempt to form a thick 
film. Colloidal MoS, has great covering 
power and a relatively thin film will 
consist of a great many minute particles 
lying one on the other rather like a 
pack of playing cards. 

When the dispersion has been 
applied, it may be necessary to bake the 
film in order to obtain the maximum 
benefits from it. Baking is recom- 
mended in such cases as the pre- 
treatment of cutting tools. These are 
baked at a temperature of between 
200 deg C. and 300 degC. for half an 
hour or so according to the composition 
and tempering requirements of the 
tool steel and the metal being 
machined. 

In practice it has been found that the 
pre-treatment of cutting tools with 
colloidal MoS, leads to an appreciable 
increase in their life between re-grinds. 
Examples include:- 

Broaches and reamers cutting phos- 

phor bronze.. 50 per cent increase 

Carbide tipped tools working on high 

tensile steel . . 100 per cent increase 

Saw teeth cutting copper 

300 to 800 per cent increase 
As will be appreciated, the treatment 
is valuable for a wide variety of tools, 
particularly those used on the more 
difficult new metals such as are 
employed in the aircraft industry. 


Treatment of dies 

For dies, as in the case of cutting 
tools, it is the condition of the surface 
that determines to a very large extent 
the life of the tools and the quality of 
the work produced. In the case of press 
and drawing dies, scuffing due to 
inadequate lubrication is not only the 
cause of imperfect articles being 
produced, it is also the main cause of 
short die life. Pre-treatment of dies to 
provide a hard self-lubricating film of 
MoS, is known to reduce considerably 
the incidence of scuffing during the 
time that the die is being run in. Ina 
number of cases it has been found 
possible to produce satisfactory articles 
immediately from new dies. The treat- 
ment of the stock also assists in 
increasing die life and in enabling a 
higher rate of production to be 
achieved. 

Bowden, in his investigations on the 
mechanism of friction, found that under 





certain conditions the temperature of a 
bearing surface may rise to a value 
equal to the melting point of the metal. 
When this takes place, high spots on the 
adjacent surfaces weld together and on 
breaking away leave a cavity in the 
surface. The conditions required to 
give rise to this phenomenon exist in 
the case of new machinery, the bearing 
surfaces of which have not been 
conditioned and impregnated with 
lubricant. By exercising care during 
assembly and initial running-in, damage 
to the bearing surfaces may be avoided; 
nevertheless, it is frequently the case 
that scuffing and seizure result from the 
overheating and welding of high spots 
on the relatively smooth surfaces. 
Scuffing is particularly prone to take 
place on the pistons of internal com- 
bustion engines, valve stems and guides, 
cams, the bearings of crankshafts and 
on the load face of gear teeth. 

For many years it has been the 
practice to employ a dispersion of 
colloidal graphite to form an anti- 
scuffing film on engine pistons and 
other components, and whilst this 
treatment continues to be a standard 
practice of piston and engine makers 
there is a growing use of MoS,. This 
is particularly so in the case of certain 
very heavily loaded components which 
it is not possible to run-in under light- 
load conditions, or where the operating 
conditions call for the use of lubricants 
that react chemically with the metal 
surface to form a high load supporting 
film. 


Dispersions in petroleum lubricants 

Whilst there are a great many appli- 
cations for MoS, dispersed in volatile 
carrier liquids, there is an even greater 
field for its use in conjunction with 
conventional petroleum lubricants. It 
is now some years since the Acheson 
organization succeeded in preparing, on 
a commercial scale, a stable dispersion 
of colloidal MoS, in mineral oil. ‘This 
dispersion now enjoys a wide sale not 
only in the U.K. and America but also 
in European Continental and other 
countries. The dispersion is supplied 
in the form of a concentrate which is 
generally diluted before use with a 
quantity of the oil normally employed 
for the particular purpose. The extent 
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of dilution is determined by the oper- 
ating conditions and method of 
application 


Test data 
urrying capacity of an oil 
is increased. appreciably by the addi- 
tion of “dag” colloidal molybdenum 
disulphide. The data contained in the 
accompanying table was _ obtained 
during tests carried out in a Wieland 
testing machine in which a steel spindle 
supported in a steel bearing submerged 
in a small bath of lubricant is loaded 
progressively, whilst the machine 
operates at a constant speed. Load, 
friction, and temperature are 
measured with each increment of load. 
It is significant that as the load 
increased and the surface of the bearing 
and journal became impregnated with 
MoS,, the co-efficient of friction fell 
progressively and the temperature 
reached a constant value as the maxi- 
mum load was approached. This and 
similar laboratory test data have been 
confirmed by the results of practical 
application of “dag” Product 1124 in 
connection with many industrial pro- 
cesses difficult lubrication 
problems 


The load « 


weal 


and 


Typical applications 


Thread rolling is an example of 
lubricating under extreme load where 
the presence of a relatively small 
percentage of a dispersion of MoS, has 
given results only previously obtained 
by the use of oil containing an extreme 
pressure additive 

Assembly and running-in: These are 
operations that must be carried out on 
all new machinery and engines, and 
with the anti-scuffing compounds of 
MoS, and colloidal graphite which are 
available _ it possible to obtain 
properly run-in bearing surfaces more 
quickly than with plain oils. 

Metal Working: The high loads and 
temperatures met with in such metal 
working operations as extrusion, deep 
drawing, forging and pressing call 
for special lubricants. These may be 
complex mixtures of soaps, fats and 
mineral oils, but in many cases 
improved results are obtained by the 
addition of colloidal MoS,. 

Cutting oils 
employed during 
the machining of 

Zeensese- tough metals may 

i be improved by 
Degrees the addition of a 

Centi- small percentage 

grade of colloidal MoS, 

dispersed either in 
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five gallons of the soluble oil emulsion. 
Where such cutting coolants are used 
with tools that have been pre-treated 
with the volatile dispersion of MoS., 
an improvement in tool life of upwards 
of 200 to 300 per cent has been reported 
when machining high tensile steel. 

Data are being accumulated of the 
value of MoS, in connection with many 
industrial processes where the effective 
reduction of friction and wear provides 
a problem for the lubrication engineer 
and chemist. It is also of interest to 
record that it is clearly evident that this 
comparatively newcomer to the list of 
solid lubricants is filling a gap and 
establishing itself as a complementary 
product to graphite, with which it is 
sometimes used under those conditions 
where the two different materials in 
contact with each other give better 
results than when only one of the 
substances is employed. Advice on the 
correct use of “dag” dispersions of 
MoS, for a wide range of industrial 
uses may be obtained from Acheson 
Colloids Limited, 18, Pall Mall, 
London, S.W.1. 


Magnetic Sorting Bridge 


N interesting magnetic sorting 

bridge is now available from Solus- 
Schall Ltd., 18-22, New Cavendish 
Street, London, W.1. It has been 
specially designed for sorting large 
quantities of small ferro-magnetic parts. 
The sorting can be carried out either 
automatically or by hand. With auto- 
matic feeding, the instrument can be 
left unattended after the acceptance 
standards have been set. When meter 
readings are required, they can be taken 
by unskilled personnel. 

The instrument will sort specimens 
according to heat treatment (structure, 
hardness, strength) and alloy composi- 
tion. A standard unit will sort work 
with a maximum diameter of 11 in. and 
a maximum length of 4in. Auxiliary 
equipment can be supplied for larger 
parts. 

There are two fully automatic 
methods of using the instrument. In 
one, round or hexagon parts are passed 
along a vee-shaped channel; in the 
other, flat parts are carried through the 
apparatus on a conveyor belt. In each 
case, electronically controlled sorting 
gates divide the specimens into three 
grades, “acceptable,” “above tolerance” 
and “below tolerance,” and each 
specimen is automatically directed to 
the appropriate bin. 

Sorting by hand may be required 
because it is desired to separate 
the specimens into more than 
three categories. By taking meter 
readings the work can _ quickly 
be divided into any number of cate- 
gories. For hand sorting into three 
categories, the tolerances can be pre- 


set and signal lights will indicate into 
which category each specimen falls. 
Testing rates vary from 1,000 to 7,000 
pieces per hour according to size. 
Measurements are not affected by the 
speed at which the parts pass the 
magnetization coil. 


to treat two gal- 
lons, whilst in the 
case of soluble oils 
one ounce of the 
water based con- 
centrate should 
be mixed with 


28 1400 
29 1450 
30 1500 


0-130 41 
0-124 46 
0-120 48 


133 
134 
134 


Wieland Model 1952. Oil, straight mineral, SAE 20, VI 96, Colloide 
content 1.0 per cent. Specific pressure of 30 plates equals 6700 Kg/cm* (approx 
94,000 Ib/in*). Date of the test 1/9/53. 
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GAUGING AND TEST EQUIPMENT 


Recently Introduced Instruments for V orkshop Use 


ODERN production is some- 
what anomalous in character 


since it aims at ever higher 
standards of precision and closer toler- 
ances yet simultaneously requires 
wider employment of short-trained or 
semi-skilled operatives. These appar- 
ently conflicting tendencies are recon- 
ciled, to some extent, by the ingenuity 
and skill of gauge and tool makers in 
developing easily handled and easily 
read instruments for checking work at 
the machine or on the bench. All the 
items here reviewed were either speci- 
fically designed for use in the work- 
shop, or are of sufficiently robust 
construction and suitably scaled for 
that purpose. 


Electronic comparator 

Despite the utmos: care in the design 
and manufacture of mechanical com- 
parators, some eventual loss of accuracy 
is probably unavoidable as a result of 
wear in linkages or gears after pro- 
longed usage. With the aim of virtually 
eliminating this possibility of wear, the 
Mollart comparator has an induction- 
type pick-off head and _ thermionic 
valve amplification of the probe 
movement. 

The head was developed by the 
Electronics Division of Saunders-Roe 
Ltd. and the circuit includes a con- 
stant-voltage control and means to 
reduce time-lag. Current is taken 
directly from the ordinary supply 
mains. Any magnification can be 
arranged, though if extreme factors are 
required the mechanical parts of the 
comparator necessarily must be made 
more robust and care must be taken to 
avoid substantial change in ambient 


Tri-roll comparator for miass- 


produced threaded work 


Matrix 





The Mollart electronic comparator is scaled 
to read directly to 0-00005 in 


In the current model, the 
x1,000 and the 
balanced scales are read directly to 
0-00005 in. The measuring range is 
+0-0025 in and maximum capacity is 
7-0in, with coarse adjustment on the 
column clamp and fine adjustment by 
a knurled ring on tie pick-off head. 
Furnished with a tungsten carbide tip, 
the probe falls only 0-01 in below the 
end of its tubular shield. Work is 
inserted directly and no _ lifter is 
required. 
Construction 


temperature. 
magnification 1s 


throughout is suffi- 
ciently robust for use alongside the 
machine in precision production. 
Housed in a wooden cabinet provided 
with a carrying handle, it forms a self- 
contained, portable unit. Another 
model, to be available shortly, incor- 
porates a variable amplification system 
and a multi-scaled dial. 

Mollart Engineering Co. Ltd 
Surbiton 


Thread comparator 


Intended for the speedy inspection 
of mass-produced threaded com- 
ponents, the Matrix Tri-Roll com- 
parator has three full-length rolls to 
provide a functional check on the work. 
Errors in pitch, angle, and effective 
diameter are read cumulatively on a 
Mercer dial gauge graduated in divi- 
sions of 0-000lin and fitted with 
adjustable tolerance pointers (not 
shown in the illustration). 

It is first set by means of a master 
plug corresponding to the size of the 
work to be checked. Depression of the 
lever at the rear of the instrument lifts 
the top roll to allow the plug to be 


entered and when the lever is released 
the plug is in pitch with all three rolls. 
The gauge is then set to zero and the 
pointers set to the allowed tolerance. 
].cft-handed threads can be checked by 
reversing the two lower rolls. Where a 
check 1s required on effective diameter 
only, rolls having only two ribs are 
available. These are truncated on the 
major diameter and relieved on the 
minor diameter 

Suitable for use either at the machine 
or on the inspection bench, the instru 
ment is adjustable on its base to enable 
it to be set at an angle convenient for 
operation and reading. It is produced 
in six sizes accommodating work from 
0-10 in to 1-Sin diameter and rolls are 
available for from 64 t.p.i. to 6 t.p.i. and 
also for a similar range of metric 
threads. 


Coventry Gauge and Tool Co. Ltd 


Fletchamstead, Coventry 


Hardness tester 


Weighing only 3 lb, the Burton port 
able hardness tester gives direct read- 
ings in Vickers, Brinell and Rockwell C 
values on separate, distinctively 
coloured scales on a large dial. The 
instrument is merely placed on the 
work—the ground foot has a vee groove 
for seating on cylindrical work—and 
pressure is applied perpendicular to the 
work surface by both hands on a 
pivoted grip. 

Initial pressure lowers the diamond 
indentor from its safety position to the 
work surface and further pressure 
applies a fixed load. The penetration of 
the indentor determines the movement 
of the high-magnification recording 
mechanism. With a soft metal and a 


Direct readings of three hardness values are 
given by the Burton portable hardness 
tester 





deep depression, the reading is low but 
the greater resistance of 2 hard metal 
reduces the penetration and results in 
increased travel of the pointer. The 
work under test should be smooth and 
clean and it is recommended that the 


mean should be taken of three readings. 
Burton Griffiths & Co. Lid., 
Montgomery Street, Birmingham 11 


Twist drill comparator 


More efficient production and long 
drill life will result if the drill points are 
ground symmetrically to the correct 
angles. The Matrix optical comparator 
enables a rapid examination to be made 
for centrality and engle. This instru- 
ment comprises a lamp housing, pro- 
jector, and translucent screen mounted 
on a substantial cast iron base contain- 
ing the lighting transformer and fuses. 
A vee block on the right between the 
light source and the screen supports the 
drill which casts a sharply outlined 
shadow on the screen at a x5 magni- 
fication. The projection lamp is of the 
12-volt type. 

After insertion, the drill is held to 
the vee block by a spring-pressed lever 
and the focus is adjusted by a control 
knob on the right to give a sharp 
shadow on the screen. By means of a 
control on the left, the image is posi- 
uuoned to coincide with the graticule 
engraved accurately jn relation to the 
locating edge of the screen. Any dis- 
crepancy between the angle of the drill 
and the engraved angle on the screen, 
or between the drill point and the 
centre, is immediately apparent. A 
series of screens is available, each 
engraved with different angles to suit 
specific requirements. The capacity of 
the instrument illustrated is from 1x in 


to } in drills. 
Coventry Gauge and Tool Co, Ltd., 
Fletchamstead, Coventry 


Measuring surface finish 

To enable the surface roughness of 
work to be controlled at the machine 
either by the operator or an inspector, 
a relatively simple and portable elec- 
tronic measuring instrument has been 
developed by Sigma Instrument Co. 


Twist drill points can be checked for grinding errors on the Matr 
optical comparator 
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Sigma air-operated comparator for selective 
assembly 


Ltd. The C.L.A. value of the surface 
roughness of the work is indicated 
directly in micro-inches on the scale of 
an electric meter. It represents the 
amplified output from a Piezo-electric 
crystal activated by a diamond-tipped 
stylus drawn across the work surface. 
Hardened and polished skids secured 
to the underside of the measuring head 
furnish the reference plane about 
which _ the stylus movement is 
measured 

Overall 
2} in long, 


dimensions of the head are 
, in high and 4 in wide and 
normally three skids are fitted. These 
are arranged one on each side of the 
stylus at one end of the head and the 
third at the other end to give a three- 
point support. They can be reset to 
other positions if required and specially 
shaped skids can be substituted for 
specific applications. Inside the head 
the crystal t is free to take up posi- 
tion relative to the skids irrespective 
of the shape of the work. In its standard 
form the head will measure the surface 
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of shafts jin diameter and over, bores 

1 in diawneter and over, and flat faces. 
The stylus tip is a cone-shaped diamond 
terminating in a 0-0005in radius and 
the loading is approximately 8 gm 
(0-28 oz). 

In use the head is placed on the work 
surface and drawn along by hand at 
about one inch per second, but the 
velocity is not critical. It should be used 
in an approximately horizontal posi- 
tion to ensure correct loading. An auto- 
matically tracking head is also available. 
The head is held stationary on the work 
and the measuring unit is drawn along 
inside the casing for a distance of halt 
an inch at a constant speed by a spring- 
driven clockwork mechanism. 

The amplifier unit is mounted on a 
chassis that can be readily detached 
from the carrying case. It is accessible 
by way of a hinged lid at the back of 
the case, which also incorporates a 
compartment in which to store the 
measuring head and its connecting 
cable. Internal controls are provided 
for the individual adjustment of each 
of the four amplification ranges, which 
are selected by means of a knob on the 
front of the instrument and read on one 
of two scales on the meter dial. The 
scale ranges are from 0-5, 0-10, 0-50 
and 0-100 micro-inches respectively 
and are suitable for all classes of work 
from fine lapped surfaces to medium or 
rough machining. 

As supplied, the instrument is cali- 
brated against accepted standards in all 
ranges. For the routine inspection of 
quantity-produced work, it is recom- 
mended that an approved component 
be examined on a laboratory instrument 
and then reserved as a setting master. 
The calibration can then be adjusted 
to this master and the instrument used 
as a comparator against surfaces of 
similar texture and geometric shape. 

Sigma Instrument Co. Ltd., 
Letchworth 


Gauging for selective assembly 

A Sigma three-tube Liquicolumn 
pneumatic comparator is adapted for 
gauging parts for accurate selective 





Sigma electronic surface finish tester gives a direct reading in 


micro-inches 
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assembly. In the case of pistons and 
gudgeon pins, as_ illustrated, the 
measuring fixture has a twin-jet plug 
gauge for the piston and a twin-jet ring 
gauge for the pins. Magnification is 
adjustable between wide limits: 
between x5,000 and x10,000 with 
direct air jets. At x 10,000 magnifica- 
tion the scale range is 0-001 in with 
divisions to 0-00002in. Lettered or 
coloured scales can be fitted to make 
the instrument suitable for unskilled 


operation, 
Sigma Instrument Co. Ltd., 
Letchworth. 


Sigma measuring head for surface finsih 
tester 


Solex air-operated gauges 
Workshop comparator 


The understandable reluctance to 
install sensitive measuring instruments 
in the workshop for use by semi-skilled 
machine operators should be overcome 
by the new Solex comparator. Designed 
specifically for such duties it is simple 
and robust in construction and the 
pneumatic measuring head can with- 
stand mishandling and even dropping 
from a considerable height without its 
accuracy being affected. This com- 
ponent has a tungsten carbide tipped 
probe, movement of which varies the 
amount of air passing through metering 
jets and a poppet-type valve. The com- 
parator is used in conjunction with a 


Solex air-operated workshop comparator 
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standard Solex air controller fitted with 
a scale giving a x 4,000 magnification 
and spacing increments of 0-0001 in at 
about 4 in. Maximum capacity is 6-0 in 
with a measuring range of 0-004 in. 

A tenon slot across the heavy base 
allows tungsten-faced vee blocks, 
lapped circular tables, lapped square 
biocks or, for heavy use, tungsten 
carbide blocks to be fitted as required. 
An adjustable back stop is also avail- 
able. Vee blocks can be used to obtain 
a check for loving condition on cylin- 
drical work. If a rapid change from a 
flat table to vee blocks is necessitated, 
a compensated scale substituted for, or 
mounted alongside, the standard scale 
obviates the need for resetting. 

Should the instrument be required 
for inspection, a x 12,000 magnification 
can be obtained mereiy by changing the 
control jet and the scale. Increments 
of 0-0001 in are then spaced at about 

4 in and subdivided to 0-00002 in but 
tae range of measurement is reduced to 
0-0015 in. 


Plug gauges 

Jet type plug gauges are now pro- 
duced in wide ranges of sizes wnich 
permit interchangeability, with a single 
control jet and scale on the controller. 
Comparator type plug gauges with 
tungsten carbide tipped probes, for use 
on work directly from the machine and 
prior to cleaning, are available for bores 
of from 1-125 in to 6-0in diameter. 

The duplex plug gauge illustrated is 
a standara model intended for a rapid 
production check of piston gudgeon pin 
bores. Each pair of jets is independent 
and measurement of each bore on a 
dual air controller is simultaneous, thus 
giving an immediate’ check for 
parallelism. 


Hand snap gauge 

For measuring work while mounted 
in the machine or parts of an unwieldy 
size, this Solex hand instrument can 
furnish the accuracy usually associated 
with a bench-type comparator. Made in 
three sizes, to an overall capacity of 
4-0in, each uses the same size com- 
parator unit and the same air con- 
troller jet and scale. Common to all are 
the measuring range of 0-0045 in, sen- 
sitivity to 0-00004 in, minimum length 
of work to be measured 0-4725 in, 
minimum distance of measuring point 
from end of work (whether flanged or 
not) 0-355in and maximum length of 
hose connection to controller 5 ft. 

To measure accurately, the gauge 
must, of course, be applied perpen 
dicular to the generating lines of a 
cylindrical part. This is facilitated by 
the provision of an accurately flat anvil 
plane and a spring-loaded sleeve en- 
shrouding the probe. The sleeve has a 
movement of about 0-02in and the 
positioning pressure is independent of 
the measuring pressure. Both the anvil 
and the probe are tungsten carbide 
faced. 

Initial setting is made with a master 
or a roller gauge and the coarse setting 
of the anvil automatically ensures the 
correct loading of the positioning sleeve. 


Fine setting is by a knurled nut on the 
comparator unit. The back stop may 
be adjusted by sight as, since the probe 
has a flat face, its position is not critical. 


External diameter gauges 


Standardized Cee-type gauges are 
used on a wide range of fixtures for the 


Solex plug gauge for piston gudgeon pin 
bores 


measurement of shaft diameters. One 
illustrated is of the universal type for 
heavy-duty work and can accommodate 
shafts from 4-0 in to 24-0 in long. Three 
sizes of Cee gauge cover work of all 
diameters up to 4-0in and controllers 
are calibrated to 0-0001 in or 0-0002 in. 
The roller vee work rests can be 
adjusted to suit various diameters of 
shafts. Both the rests and the gauges 
are laterally adjustable, the rests in a 
tenon slot in the base and the gauges 
on their support bar. Precision centres 
are available, enabling concentricity to 
be checked simultaneously — with 
diameter. 

Special multiple gauging fixtures are 
built up from a range of standardized 


The Solex hand snap gauge can be operated 
at distances up to 5ft from the controller 





Universal type external diameter gauge 


components. An example illustrated 
checks the diameter of an armature 
shaft at three points and concentricity 
at two of those points. Cee gauges, 
centres, centre brackets, comparator 
units (for concentricity), comparator 
unit brackets, horizontal and vertical 
bars, and bar clamps are all standard 
items. Fixtures of this type can be 
readily adjusted or modified and are 
practically unlimited in their scope. 
Gauging fixtures having sixteen Cee 
gauges showing dimensions  simul- 
taneously on multi-tube air controllers 


have been supplied. 


Solex (Gauges) Ltd., 
Chiswick, London 


Mercer high-pressure air gauges 

A relatively high operative pressure 
is a feature of the Mercer air gauging 
system. This is claimed to ensure 
accuracy of reading without interfer- 
ence from coolant, abrasives or swarf, 
and a high magnification with complete 
stability. Indication is by means of a 
sensitive Bourdon tube type pressure 
gauge with dead-beat action on the 
pointer which, in conjunction with an 
open scale, is conducive to easy reading 
and speed of operation, The air supply, 
at pressures ranging from 60 to 


Mercer single-dial Pneugauge 
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120 Ib /in 
delivered 
precision 


shop line is 
rough a filter unit to a 
sulator, the downstream 
side of which is held to a constant 
40 |lb/in itisfactory functioning of 
the regulator is indicated on a small dial 
on the ris side of the instrument 
Thence it passes through a variable 


fromthe 


Mercer Microjet plunger unit 


determining the magni- 

the indicating pressure 
variable orifice bleed to 
for zeroing the pressure 
gauge gauging head. Connection 
to the gauging head is by a flexible 
hose with an adaptor plugged into a 
socket on front of the instrument 
and secured by a _ bayonet catch 
Dimensions of a single dial unit are: 
height 113 width 9in, depth 10} in, 
diameter of scale 5 in, and weight 30 Ib. 
Standard balanced scales for measuring 
ranges of 0-002 in and 0-004 in are read 
direct to 0-0001 in and for 0-050 mm 
in divisions of 0-001 mm, but special 
coloured or segmented scales can be 
supplied to specific requirements. 


control orifice 
fication factor 
gauge, and a 
atmospher« 


¢ the 
ou 


Plug and ring 

For the gauging of internal or 
external diameters direct air jets may 
be used and the work does not contact 
the gauging element at the point of 
measurement. The gauging plugs or 
mandrels for checking bores at any axial 
position al furnished with two 
diametrically opposed balanced nozzles 
so that precise centring of the plug is 
not Average values of the 
diameter obtained with 


gauges 


necessary 
may be 
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Solex gauging fixture built up of standardized components 


mandreis having three or more spaced 
nozzles. Similar considerations apply to 
the ring gauges for measuring cylin- 
drical work. 


Mechanical contact measuring units 
To obtain a greater measuring range 
than can be realized with open jets, a 
mechanical component is interposed 
between the gauging nozzle and the 
work. In the Microjet Plunger Unit 
movement of the mechanical contact or 
probe operates an obturating device 
that produces a pressure change in the 
pneumatic system of the gauge. This 
change may be arranged to be greater 
or less than that obtained with a direct 
jet and thus makes possible a variation 
of the amplification characteristic. They 
are produced in standard ranges down 
to a minimum size of 0-312 in diameter 
and 1-25in long and are conveniently 
incorporated in multiple gauging fix- 
tures, machine control units and such 
instruments as bench comparators. 
Two main types are available. 
Depression of the plunger in the 
normal-acting unit produces a pressure 
drop in the system while in the reverse- 
acting unit it effects a pressure rise. 


Two-jet gauging mandrel for spline root 
diameter 
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They are intended for external and 
internal measurement _ respectively. 
Mechanical contacts are desirable for 
gauging work having either a rough 
surface finish or a porous surface which 
may tend to produce error with open 
jets. 
Hand gap gauges 

Gap gauges for external measurement 
embody a Microjet Plunger Unit 
actuated by the movable upper jaw. 


Special jaw forms may be used for 
specific workpieces and can be arranged 
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to measure closely up to the corner of 
shoulders or flanges. They are readily 
adjustable over a range of plus and 
minus 0-015 in from the mean position. 
Jaws may be faced with tungsten 
carbide or hard chrome and wear can 
be taken up by adjustment of the 
measuring unit. 
Gauging cross-sectional areas 

For such items as metering jets or 
extrusion nozzles, in which the 
accuracy of the cross-sectional area is 
of greater importance than diameter or 


shape, the hole is used as the exit 
nozzle of the gauging element. A direct 
measurement can be taken since pres 
sure in the pneumatic circuit assumes 
a value that is a function of the exit 
cross-sectional area. Where the area of 
an unrestricted hole would be outside 
the range of the measuring instrument, 
the method can still be employed by 
the expedient of inserting in the hole 
a restricting solid body of known 
characteristics. 
Thomas Mercer Air Gauges Ltd., 
St. Albans 





WEAR WITH CHROMIUM PLATED PISTON RINGS 


PROPERTIES OF THE FUEL OILS USED IN THE EXPERIMENTS 


N investigation has been carried 
out in the Department of 
Internal Combustion Engineer- 

ing, Institute of Science, Bangalore-3, 
to determine the consequences and 
advisability of running high speed 
diesel engines on light, instead of high 
speed, diese] oil. A report on this work 
has been published under the heading 
“The Effect of Light Diesel Oil on 
High Speed Diesel Engines,” by H. A. 
Havemann, M. R. K. Rao and A. 
Natarajan, in the Journal of the Indian 
Institute of Science, Vol. XXXVI, No. 
2, 1954. Among the subjects that are 
dealt with in the paper is the effect of 
the different fuels on the wear of 
cylinders and rings when chromium 
plated top compression rings are fitted 
as well as when plain ones are used. 

The engines used for the experi- 
mental work were three diesel units, 
the main features of which were 
identical, except for the combustion 
chambers and compression ratios. Two 
of them had pre-combustion chambers 
and a compression ratio of 19:1, the 
third had an open combustion chamber 
and a compression ratio of 16-75:1. All 
had the same bore and stroke and their 
rating was 5 b.h.p. at 1,500 r.p.m. They 
were run under identical test condi- 
tions but on two different fuels. One 
of the two engines with pre-combus- 
tion chambers was run on high speed 
diesel oil and the other, as well as the 
engine with an open combustion 
chamber, was run on light diesel oil. 
Details of the fuels are given in the 
table. 

Each of the engines with a pre- 
combustion chamber was run _ for 
2,000 hr, the first 1,000hr with plain 
cast iron compression rings and the 
second 1,000 hr with chromium plated 
top compression rings. The engine 
with the open combustion chamber 
was run for the duration of the test, 
1,500 hr, with a chromium plated top 
compression ring. All] three were run 
for 16 hr per day, and six days a week. 

Each day, they were first started 
from cold and warmed up for half an 
hour, and then loaded to 3-75 b.h.p. at 
1,500 r.p.m. The running conditions 
were closely controlled and the per- 
formance of each engine was checked 


B.S. 209—1947 





Properties 


Grade A Grade B 





Sp. gr. at 75 deg F 
Viscosity at 100 deg F, Redwood secs 
Carbon residue, Conradson 
per cent weight 
Sulphur, per cent weight 
Water, per cent volume 
Sediment, per cent weight 
Ash, per cent weight 
Calorific value (lower) B.Th.U/lb 


continuously. As soon as any 
deterioration in the performance was 
noted, the engine was stopped and the 
fault located and rectified. 

Wear measurements were taken at 
the end of each S500hr period of 
running. The piston ring wear was 
measured both by weighing the piston 
rings and by noting the increase in the 
ring gap at the lower end of the 
cylinder bore. Bore wear was measured 
on the thrust and on the non-thrust 
sides at depths of 4in, lin, and then 
at 1 in intervals to a depth of 7 in, from 
the top of the cylinder. All three 
engines were run with Deusol CR 30 
lubricating oil, which was changed 
after every 250 hr running. 

Investigations showed that with 
Grade B fuel the rate of wear of the 
top compression ring was three times 
as great as when Grade A fuel was 
used. Because of the corrosion resist- 
ance as well as the abrasion resistance 
of chromium plating, wear of the 
chromium plated top rings was con- 
siderably less than that of the plain 
ones. Moreover, the higher melting 
point of chromium reduces the possi- 
bility of welding of the rubbing sur- 
faces. Since abrasive particles or 
corrosive fumes were not allowed to 
enter the engine, the wear that took 
place on the top ring of the unit run 
on Grade A fuel was due to scuffing. 
The increase in wear when the Grade 
B fuel was employed was attributed 
partly to corrosion due to the sulphur 
content. Since sulphur combines with 
hydrocarbon molecules to form hard 


High speed diesel oil 
0-84 


Light diesel oil 
0-87 
35 45 


0-05 1+] 
03 1-2 
nil 0-05 


nil 0-01 
nil 0-01 
18,600 18,100 


ash, it was considered that some of the 
increase in wear might also be 
attributed to abrasion. 

For the first 500 hr after chromium 
plated top rings were fitted, the wear 
of the other rings was increased, but 
during subsequent running it was 
reduced. This was possibly due to the 
fact that chromium plated top rings 
take longer than plain rings to bed-in: 
during this period the leakage of the 
hot gases past the top ring increases 
the loading and temperature of the 
others. Once the top ring has bedded- 
in, the loading and the tempera- 
tures of the others are reduced, and so 
also is their rate of wear. The report 
states that wear of the second and suc- 
ceeding rings can be reduced by using 
a top compression ring with a 4-1 deg 
taper and lightly lapping it to produce 
a narrow land of contact at the lower 
edge. 

For the first 500 hr of running there 
was no reduction of the rate of wear of 
the cylinders when a chromium plated 
top ring was fitted. Possibly this was 
because the top ring had not bedded-in 
properly. After a further 500 hr there 
was a distinct reduction in the rate. 
One explanation given for this reduc- 
tion is that at the end of each stroke, 
when metal-to-metal contact occurs, 
extremely small quantities of metallic 
chromium are transferred from the ring 
surface to the cylinder wall. The trans- 
ferred material adheres with great 
tenacity and protects the soft under- 
lying material from abrasive wear and 
corrosive contact. 
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PERFORMANCE PREDICTION 


A Graphical Method for the Determination of Vehicle Acceleration 


J. L. Koffman, Dipl. Ing., M.I.Loco.E. 


REDICTION of the speed-time 
P and speed-distance performance 

of projected vehicle designs is of 
utmost importance. This follows from 
the fact that the reason for the intro- 
duction of new public service vehicles 
and trucks is generally to improve the 
operating characteristics, that is, to 
reduce expenses and increase schedule 
speeds. Foreknowledge of the per- 
formance of omnibuses is particularly 
desirable because sweeping and con- 
flicting statements, made from time to 
time, of b.h.p/ton values have tended to 
cause confusion. 

Usually recourse is taken to the 
determination of speed-time and speed- 
distance curves on an analytical basis, 
i.e., the step by step determination 
which, though accurate, is rather 
tedious and time consuming. By 
adopting graphical methods, the time 
required for obtaining the data can be 
appreciably reduced without unduly 
affecting the accuracy of the results. 
This enables manufacturers and oper- 
ators to analyse more readily the 
performance of existing and prospective 
vehicles. 

The simple procedures described in 
this article are based on the methods 
developed by Desdouits-Lomonossoff 
and Lipetz-Strahl'. The actual data 


Speed ~ m.p.h 
Fig. 1. Tractive effort and resistance of full- 
front, 10:75 ton single-deck omnibus 
Rew W(17-4-0-2V) 4Ca x 0:26 x A (V/10)* 
Where R Tractive resistance, Ib 

W =Vehicle weight, ton 

Vv Vehicle speed, m.p.h. 

Ca =~Drag coefficient=0-8 for full 

front single-deck bus 
A =Total frontal area, ft* 


the examples relate to a 
bus weighing 10°75 ton 
fully lad powered by a 130b.h.p. 
engine and with a frontal area of 72 ft?. 
It is assumed that the loss in efficiency 
through four speed transmission 
is 15 per cent. Tractive effort and 
resistan es for the vehicle running 
on a smooth road are plotted in Fig. 1. 
The excess tractive effort available for 
accelerati ind negotiating gradients 
is shown the shaded area. From 
these curves, values of excess tractive 
effort avail are replotted in |lb/ton, 
and the m id of determining graphic- 
ally the acceleration that can be obtained 
on the kk and up various gradients 
can then be considered. 

Although it is usual to adopt ft, lb 
and sec a units for the calculations, 
velocity, acceleration and weight are 
generally better appreciated by opera- 
tors if expressed in m.p.h., m.p.h/sec 
and ton Cherefore, constants C and 
K for conversion purposes are derived 
as follow 
(1) Velocity in m.p.h., 

V 3,600 /5,280) v 

v~ velocity in ft/sec. 

The conversion constant C 
f 


worked out in 
single-dech 


v/1:467, where 


there- 
ore 1s 1/1-467. 
(2) Acceleration in m.p.h/sec., 

1-467, where f-- acceleration 
in ft sec*, and to convert weight 
in units to mass in ton units, 
the factor 32-17/2,240 = 1/69-5 

an be used. 

The conversion constant K therefore is 
1/1 -4¢ 1/69-5)— 1/102. 
The fundamental equation 
motion of a vehicle is 
(M l vdv=(T—R) ds ....(1 
where M the mass of the vehicle, I 
is the polar moment of inertia of each 
rotating part around its axis, p the 
relevant radius, v the instantaneous 
speed, dv the differential of speed, ds 
the elementary distance, T the tractive 
effort and R the tractive resistance. 
This equation is simplified by adding 
21/»*, which has the dimension of mass, 
to the total mass of the vehicle. For 
buses and trucks this is covered by a 
factor y amounting to 5 to 10 per cent 
of M, so that K =1/(102 multiplied by 
1:05 to 1°] K’=say, 1/110. Since 
v~-ds dt, equation (1) can be rewritten: 
dV /dt r—R)/1l0OM.... 2 
where \ in m.p.h., t in sec and 
dV /dt acceleration in m.p.h/sec. Intro- 
ducing the specific tractive effort t 
and specific resistance r, both in 
lb/ton of vehicle weight: 
GV /dt=(t—r)/110. . 0... ieee 
In the following, t,,; is the excess 
tractive effort available on the level, 
and is equal tot—r. The curve shown 
in the lower part of Fig. 2 is a plot of 
the speed-time dependence of a vehicle 


a=! 


of the 


E 
VF Y 


Relation between tractive effort and 
speed-time curves 


Fig. 2. 


accelerating under the influence of t, 
in one gear. Then the tangent AA to 
the speed-time curve at an arbitrary 
point V’ determines the angle a, since 

tan a~(dV/dt) (a/m) 
where a is the scale for speed and m the 
scale for time. By substituting the 
value of dV/dt from equation (3): 

tan a~[(t—r)/110] [a/m] 

The value of additional tractive 
resistance r,, due to gradient, is shown 
by a horizontal line BB. A vertical 
line is drawn from point V’ on to the 
speed-time curve to meet the excess 
tractive effort curve at point C, then a 
horizontal line is projected on to the 
ordinate, which it meets at point D. 
From this point a line drawn at right 
angles to AA intersects line BB at P, 
and the angle a is given by DPO’. 
Consequently, 

tan a=(t—r—r,)c/OP ........ (6) 
where c is the scale for excess tractive 
effort. 

From this it follows that by deter- 
mining the position of the pole P, as 
given by O’P=b=constant, and con- 
necting this point with a point C, 
which signifies excess tractive effort for 
a range of speeds (say 12:5 m.p.h. as a 
mean for 10 to 15 m.p.h.), the accelera- 
tion within this speed range can be 
obtained. This acceleration is given by 
the tangent to the time-velocity curve, 
which is perpendicular to DP. The 
value of O’P=b is of fundamental 
importance and is obtained by elimi- 
nating tan a from equation (5) and (6) 
so that: 

a/100m =c/O’P 
Consequently, 

O’P—b=—110 c m/a 
Alternatively, it can be shown that: 

b 

Thus, the procedure is as follows, 
Fig. 3: plot the values of t—r versus 
vehicle speed V to suitable scales; then 
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Method of plotting speed-time 
curves 


Determine the value of b and 
enter it on the t—r versus V plot. 
Divide the speed range into suit- 
able intervals, about 5 m.p.h. 
Mark a point on the tractive effort 
curve, halfway between the limits 
of each speed interval. 

Connect this point with the point 
determined by b. 

Extend a line at right angles to the 
line obtained in 4, until it inter- 
sects with the limits of the 
relevant speed interval. This line 
represents a section of the time- 
velocity curve. The operations 
3-5 are then repeated for each 
speed interval and the resultant 
sections of the time-velocity curve 
joined to produce a continuous 
line. 

An actual plot for the 
omnibus is shown in Fig. 4. 
scales for the full size chart 
chosen as follows: 

a=10 m.p.h.- 1 in, or 

1 m.p.h.=0-1 in 
m= 20 sec= 1 in, or 1 sec 
c= 25 lb/ton = 1 in, or 
1 lb/ton — 0-04 in. 
Thus, from equation (7), 
b—110«0-040-05/0°1 
and from equation (7a), 
b= 110 10/20 25 


10-75 ton 
The 


were 


0-05 in 


2:2 in 


2:2 in. 
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The time required for each gear 
change is assumed to be 2sec, and 
the speed at the end of this interval is 
determined in accordance with equa- 
tion (2), as follows: 

V LOOOWV ,—35-32(r’ +s)k Wxt 

~ 1000W + 35:32r” V, xt 

where V, and V, are the speeds in 
km/hr at the beginning and end of the 
gear change respectively, W the vehicle 
weight in tonnes, t the time in sec 
required for the gear change, r’ the 
rolling resistance in kg/tonne, r” the air 
resistance in kg/tonne, s the gradient 
°/49 (per thousand). Air resistance r 
is obtained from the formula r”~ C, 

<0-005A, where C, the drag coeffi- 
cient (in this case C,—0°8), and 
A the frontal area in m*, The 
distance travelled during the gear change 
is given in metric units by: 

lOOOWV, — 17-66(r’ +s)k Wxty, t 

1000W + 17-66 r’V, xt 3-6 

During acceleration the distance 
covered is determined by the area under 
the curve and this can be evaluated by 
the usual methods of counting the 
squares or by planimetering. On the 
other hand, it is possible to derive the 
speed-distance curve from the already 
available speed-time plot. However, 
since this method is somewhat cumber- 
some, it is advisable to plot speed- 
distance separately. 

If the distance S in m.p.h. is the 
independent variable, equation (1) can 
be written: 

(M+ S1/p? 
or 

dv T-—R x 1 =C,(t—r 

ds M-+2I/p?" V Vv 

Since the speed is in m.p.h., 

C, = 3600 X K’ = 32-7, and 

dv/ds = 32:7 (t—r)/v 

In Fig. 5, in which the excess tractive 
effort is plotted against speed, again 
the speed axis is divided into a number 
of intervals and lines are drawn to 
connect the mean value of the tractive 
effort of each interval, D,, D., Ds, etc., 
with O’. By plotting a section ab 
on a line at right angles to O’D,, from 
b” a section b’c” at right angles to 
O’D.,, and etc., the curve ab’c” can be 
drawn to represent the dependence of 


vdv/ds)=T—R 























. 


Fig. 4 


Fig. 5. Method of plotting speed-distance 


curves 


distance covered upon vehicle speed. 
The triangle O’'mD, represents for the 
first section 
8 : 
tan a, : 10 
Vim Xa 

where, as before, c is the tractive effort 
scale, a the speed scale, r, the tractive 
resistance additional to that encoun- 
tered by the vehicle on level road and 
Vv» Mean speed in the range concerned 
But, since 

D, r dv, dt, 
by eliminating (D,~— r,)/v,, 
tions (10) and (11 

tan a, dv,/d S,) (c/a) 32-7 12 

If the section ab” represents the 
dependence of the distance 
upon the speed in the first interval of 
the curve, then the following require- 
ments must be met 

tan a, — (dv,/d S,) (a/k 13 
where k is the scale for distance in 
miles. By equating the right-hand 
sides of equations (12) and (13), 

32:7 c/a=a/k 14 
so that finally 

k=a"/32°7 « ; 15 
In the case considered here, a 10 
m.p.h. — 1 in, and c ~~ 25 lb/ton — 1 in, so 
that k~— 10*/32:7 25. 0°1225 miles/in 

The resultant plot for the 
accelerating from standstill on the 
level as well as up a gradient of | in 50 


dv, d 91 
from equa 


Vou (11 


covered 


vehicle 


Speed-time curves for 10-75 ton, 130 b.h.p 


omnibus 





effort t/t 


) mn 


Fig. 6. 


and 1 in 25 is shown in Fig. 6. To 
obtain accurate results, the speed 
intervals must be kept small, particularly 
at higher speeds where t—r tends to 
become smaller and the intersecting 
lines form acute angles so that the 
intersection points are not easily 
defined. Even so the plots can be laid 
out without difficulty. 


man Langley Laboratories Ltd. 
for the preparation of full-scale layouts 
for the aircraft and boat-building 
industries, are of interest because they 
might be used to advantage in a limited 
range of applications in the motor 
industry. One application might be to 
the manufacture of tools for the pro- 
duction of riveted chassis frame parts 
for commercial vehicles. Tiltman 
Langley Laboratories Ltd. are research 
engineers, of Redhill, Surrey, and their 
London office is at 70-71, New Bond 
Street, W.1. 

Some of the advantages of the 
system are as follows. The tool makers 
have no marking out to do, so tooling 
costs are reduced. Tools made for 
components to be manufactured under 
sub-contract are produced from the 
same layout drawings as those for the 
main components so there is _ less 
chance of parts not matching exactly 
on assembly. Moreover, tools for pro- 
duction of detail fittings can be made 
from the layouts instead of from 
separate detail drawings. 

In the lithographic process, the 
initial Jayout is drawn in cellulose ink 
on a layout plate, which is an alu- 
minium plate with a grained surface. 
For certain applications, flange deve- 
lopments and angles, and other inform- 
ation not usually given on a drawing 
of this type, are shown. When the 
drawing is ready, the plate is inked-up 
by the following process. First the plate 
is washed with a dilute acid and then 
rinsed. Next, the surface is moistened 
uniformly; the grain of the plate holds 
the water and the inked lines repel it 
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Speed-distance curves for 10-75 ton, 130 b.h.p. omnibus 
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FULL SCALE LAYOUT 


Lithographic and Photographic Reproduction 


ETHODS used in the new 
London drawing office of Tilt- 


and remain dry. Then a roller, charged 
with either printing or transfer ink, is 
applied to the plate. The wet surface 
repels the ink but the lines do not. In 
this state, the plate is ready for 
application to the jelly. After applica- 
tion, the plate is cleared of ink and 
the surface protected by a film of water- 
soluble varnish or gum. This process is 
called gumming-up. 

The jelly, or transfer plate, is a sheet 
of either celluloid or aluminium with 
a thiek film of gelatine-based printers’ 
composition on one side. It js placed 
over the layout, on to which it is 
pressed either by direct pressure or by 
passing the two plates between rolls. 
This transfers the image to the gela- 
tine-based film on the jelly, which 
absorbs the ink from the layout. The 
jelly can be cleaned after use by wiping 
off the impression, and is then ready 
for the next application. 

When the image has been transferred 
to the jelly, it is ready for application 
to the material on which a reproduc- 
tion is required. This reproduction is 
obtained by placing the jelly on the 
material and applying pressure. Several 
impressions can be taken before the 
jelly requires charging again. Repro- 
duction can be made on to almost any 
material with a flat surface. 

If the image is to be transferred to 
metal, it is sometimes necessary first to 
apply to the metal a coating of matt 
paint to hold the ink and obtain good 
contrasts. By dusting the lines with a 
metallic powder that will adhere to the 
ink, good contrasts can be obtained 
without coating the material. Timber 
with an open grain may have to be 
prepared by filling, particularly if fine 


This is an exhaustive work on train 
performance determinations and deals 
with a novel graphic method devised 
by the author. 

2. OPATOWSKI; “La Perte de Vitesse des 
Automotrices 4 Transmission Méca- 
nique au course du Changement de 
Rapport de Transmission,” Les 
Chemins de Fer et les Tramways, 
Paris, August-September, 1936. 


lines are required. For applicatjon to 
components that undergo considerable 
handling, a protective coat of clear 
varnish may be needed to preserve the 
image. Linen or paper, of course, can 
be printed and used to obtain further 
copies by the normal methods. 

{f a print is to be made on to another 
grained plate, for instance, to transfer 
contour lines on to a plate to be used 
tor a frame layout, inert ink is used 
instead of printers’ ink. This gives an 
impression that can be seen easily but 
which will not ink-up with the new 
layout. 

For the production of a tool for the 
manufacture of a flat plate with flanged 
edges at an angle larger than 90 aeg, 
two lines are drawn representing the 
profile. One is the bend line, and the 
other is the edge of the flange. Sub- 
sequently, the material is trimmed to 
the line representing the edge of the 
flange and then chamfered to the bend 
line where it is radiused. Impressions 
for drilling jigs can be taken by inking 
only the areas adjacent to the holes 
that have to be drilled and taking 
impressions on small jellies. In the 
same way, impressions can be taken for 
the manufacture of tools for brackets, 
etc., which are drawn in detail on the 
layout of the complete assembly. 

Instead of the lithographic method, 
photographic reproduction can _ be 
employed. The original drawing is 
prepared in pencil on a sheet with a 
white, matt surface. Aluminium sheet 
is usually used. This drawing is photo- 
graphed and the negative image is pro- 
jected on to the sensitized surface of 
the material on which it is required to 
be reproduced. 
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INVESTMENT CASTINGS 


Repetition Production of High-Precision Work at the Napier Foundry 


NE of the oldest arts of civiliza- 

tion is the casting of metals and 

its origin is lost in the dim ages 
of pre-history. It must have long been 
practised before the relatively advanced 
technique of forming a mould around 
an expendable pattern of wax could 
have been used in ancient China. This 
so-called ‘‘lost-wax”’ method of casting 
has been re-discovered in different 
parts of the world at various periods of 
history. It has been used by early 
inhabitants of the Indian continent, by 
European sculptors of the middle ages 
and in more recent times by American 
dentists. 

The advent of the aircraft gas 
turbine gave rise to a demand for 
enormous quantities of airfoil-section 
blades of meticulous accuracy of shape 
and dimension for the compressor and 
the turbine. These are made in a 
number of different materials and by a 
variety of methods. Certain blades, 
particularly those for the nozzle ring or 
the stators of the turbine, could be 
produced economically in relatively 
intractable heat-resistant steels or alloys 
by the lost-wax or, as it is now termed, 
the “investment” method. As a 
consequence, the process has been 
intensively and rapidly developed with 
the aid ef modern research and test 
facilities and, in view of the quantities 
required, is today to some extent 
mechanized. 

The technique differs basically from 
that employed for the usual sand- 
mould casting, requires different 


Soft-metal die for turbine blade pattern 


materials and equipment, and cannot 
conveniently be allied to an ordinary 
foundry. It is best applied, as in the 
Napier foundry at Park Royal, London, 
W.3, in a separate, specialized, and 
completely self-contained organization. 
In addition to producing turbine 
blades this foundry also serves a number 
of industries, supplying small parts for 
such diverse equipment as sewing 
machines, milking machines, fuel 
pumps, hydraulic gear, surgical instru- 
ments, automobiles, and metal-working 
tools. 


Range of application 

As with other production methods, 
the limits of application cannot be 
closely defined. In general, small 
castings up to about 5 lb in weight, of 
relatively complex form and requiring 
an average amount of machining, can be 
produced economically by the invest- 
ment process in numbers ranging from 
a few dozen to several thousand off. 
Where the part is very small or un- 
usually intricate, or where considera- 
tions of shape or material render 
machining operations difficult, costly 
or time-wasting, the advantage offered 
by investment castings can be sub- 
stantial. Castings of simple shape 
exceeding 10 1b in weight or required 
in quantities of several hundred thou- 
sands can usually be produced more 
economically by other methods. 

Machining and finishing costs can 
often be lowered by the introduction 
of investment castings into current 


production but the greatest advantage 
is secured when they are included in the 
basic design of a new project. By their 
use instead of sand castings, die 
castings, or forgings, not only is 
machining reduced but the cost of steel 
dies is eliminated. The relatively simple 
tooling required for an investment 
casting can be completed in much 
shorter time than is usually required 
for steel dies. Where, after experiment 
or development, a part is found to need 
modification or redesign, the simple 
pattern and soft-metal dies can be 
modified or replaced at much lower 
cost, in time as well as money, than 
can steel dies. These factors are of 
outstanding value for projects in which 
extensive development testing or field 
trials must be completed before regular 
production can be commenced. 

In full production the wear on the 
dies for making soft wax patterns is 
much less severe than is experienced 
on steel dies used for direct metal 
pouring. The original precision can 
thus be held for very much longer runs. 
When the dies do eventually wear, 
they can be quickly replaced from the 
original master pattern. In fact, as 
soon as the results of wear are detected, 
a new die can be made at relatively 
low cost and production need not be 
interrupted. Improvements to standard 
components made necessary by produc- 
tion experience, performance in service 
or by pressure of competition can be 
rapidly and cheaply effected and the 
product kept efficient and up-to-date 


i 


Individual patterns, assembled cluster, and group of castings 





Typical small components cast by the inv 


with a minimum of interruption. 

The major production economy, 
however, is to be found in the reduced 
amount of machining required to 
finish a component. Dimensional 
accuracy and surface finish of an invest- 
ment casting are such that usually a 
number of machining operations can 
be eliminated. The outlay for machines 
and tools is less, production time is cut, 
the percentage of rejects is decreased 
and the risk of losses arising from 
production breakdown is lowered. 

Not only can investment castings, in 
suitable applications, effect substantial 
economies in production but they allow 
considerably more freedom than is 


Stripping wax pattern from die at injection moulding ma 
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nt process 


ible in design. Small, 
mponents that, because of 
casting machining difficulties, 
hitherto had to be assembled from 
several small machined parts, can often 
be made relatively cheaply by a single 
investment casting. There is virtually 
no restriction on shape and even 
multiple re-entrant contours can be 
cast without difficulty. 

Casting in be made in a wide 
range of metals, including such alloys 
as HRCM, Stellite and HSS If 
required, sections as low as 0-015 in 


otherwise 
complex 


thick can be cast and rapid changes of 


1ess can be arranged with 
graduation necessary to 


section thick 
the minimum 
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avoid stress concentration. Usually 
the castings are finished by shotblasting 
but a satin finish is also available and 
the fine grain finish obtained by vapour 
blasting can be specified. 

Investment casting is carried out in 
four main stages: (1) the construction 
of a metal die of the part to be cast; 
2) the forming of expendable wax 
patterns from the die; (3) the construc- 
tion of refractory moulds from the 
wax patterns; and (4) the pouring of 
molten metal into the moulds. 


Die-making 

Dies for the production of the wax 
pattern are made by various methods 
to suit different types and sizes of 
castings. The preferred and most 
widely used method is to make an 
oversize master model in aluminium 
and cast a die from it in a tin-bismuth 
alloy. Allowance must be made on the 
model for two shrinkages, of the wax 
pattern and of the mould, but none is 
necessary for the tin-bismuth die. 
An overall contraction allowance is 
made for each dimension on_ the 
finished drawing, but this is largely 
empirical and is modified from 
experience. 

In one half of a cast iron die box 
the model is supported in plaster up to 
the desired parting line. Over the 
projecting portion of the model is 
laid a thin sheet of rubber latex, which 
has overlapping margins that are sealed 
to the outside of the die box. The 
other half of the box is placed in 
position, located by box dowels. Then 
the assembly is seated on rubber on the 
pouring table, which is so connected 
with a vacuum pump that, through an 
orifice in the table and small holes in 
the plaster, air trapped beneath the 
latex sheet can be exhausted and the 
latex consequently pressed tightly down 
on the model, following its contours, 
by atmospheric pressure. 

Alongside is the heated vat containing 
the molten tin-bismuth alloy at a 
temperature of about 200 deg C and on 
a vertical column is a swinging arm 


Wax pattern production line 
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supporting a large pot in which is 
housed a tilting ladle. The ladle is 
loaded with a suitable quantity of 
molten alloy, the pot is swung over the 
die assembly and clamped with rubber 
seals over the die box. The air is 
exhausted from below the parting 
latex, the alloy is poured, and air at 
about 40lb/in? is applied through 
the upper clamping member to force the 
alloy into the die box. When cooled the 
box halves separate cleanly and a 
repetition of the process, with the 
model supported this time in the tin- 
bismuth, enables the other half of the 
die to be cast to the parting line. These 
soft-metal dies can be used to make 
thousands of wax patterns. A varia- 
tion of this type is the composite die, 
in which an aluminium block is bored 
or recessed to receive a tin-bismuth 
lining. 

Built-up dies are made by machining 
blocks of steel, brass or aluminium 
and fitting inserts or core pieces. 


Aluminium is preferred for ease of 
ease of 


production and subsequent 
handling. Only in the more exceptional 
instances where the model technique 
is impractical or the cost of fabricating 
a die would be excessive, is resort made 
to conventional die-sinking methods. 
For complex castings it may be neces- 
sary to make dies for a number of 
component parts, the waxes from which 
are assembled to form the complete 
pattern. All dies are arranged with the 
feed hole at a standardized height to 
obviate the need to reset the wax 
injection press when changing over 
from one job to another. 


Wax patterns 

The production of the wax pattern 
represents the first stage of the casting 
process. Two die sets are used, one 
being injected and cooled while the 
other is emptied and reassembled. On 
the table of an injection press the 
operator cleans the die parts and 
sprays the cavities with Teepol or 
Releasil to prevent the wax sticking and 
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to ensure sharp corners on the pattern. 
When assembled the die is slid under the 
platen with the feed hole engaged over 
the injection nozzle. The injection 
cycle is automatically timed to lower 
the platen and clamp the die, inject 
the correct volume of wax, hold until 
the wax cools and then raise the platen. 


Fusing the component parts of a wax pattern 
assembly 


Operation is by depression of two 
widely spaced push buttons—a safety 


measure to ensure that both hands of 


the operator are clear of the platen. 
Wax is supplied from an electrically 
heated storage tank attached to the 
press and thermostatically controlled 
to maintain the wax at the appropriate 
temperature for injection. A mech- 
anical stirring device continuously 
agitates the wax to ensure uniformity. 
From the press the wax pattern is 
conveyed to another operator for 


Typical wax pattern clusters 


inspection. In the case of complicated 
shapes that will not “draw” in a simple 
divided die, several component patterns 
may be produced and then assembled 
to form a single multi-part pattern. 
The respective parts are arranged for 
convenient location and after being 
mounted in position with polystyrene 
adhesive are joined by running a 
heated spatula along contiguous edges 
to melt the wax locally and fuse the 
two parts together. Either gas-heated 
or electrically heated spatulas are used. 
When completed, the dimensional 
accuracy of the pattern is checked and 
any small surface blemishes are 
corrected, 

Small parts are commonly assembled 
with runners to a common sprue to form 
a cluster of convenient size for a 
standard investment flask. The assem- 
bly is weighed, and from this figure the 
amount of casting metal required is 
calculated. When castings include 
relatively large sections, supported 
“chills” of a low-grade wax may be 
fitted. These reduce the volume of 
new wax required—and consequently 
the cycle time—and also prevent the 
sinking of the pattern. Silica rods are 
used to reinforce thin investment 
cores against vibration. Sprues, chills 
and runners are made from reclaimed 
wax. 

Pre-coating 

From the wax assembly shop the 

patterns are taken by a belt conveyor to 


the pre-coating and investment shop. 
Here a fine refractory powder and a 


silicate solution are brought to a 
smooth creamy consistency in a bowl- 
type mixing machine. The wax pattern 
is dipped into this mixture, shaken to 
remove excess, and drained to leave a 
thin coating. This eventually forms 
the mould facing and ensures a fine 
surface finish on the casting. Before 
the coating has completely dried it is 
given a backing of a coarse refractory 
sand in a booth of a specially built 
machine. In this a bucket-type con- 
veyor lifts the refractory from a base 
container and delivers it to a vibrating 
screen from which it pours over the 
pattern. With this adherent coating 
the patterns are placed in trays and 
allowed to air dry. 


Investment 

The mould is formed around the wax 
pattern in a standard vertically divided 
flask. First a loose, square baseplate 
with a central orifice is coated on its 
upper face with molten, reclaimed 
wax. The sprue of the pattern is stuck 
on the plate over the orifice with wax. 
When the wax has set a steel or 
aluminium flask, with a _ previously 
fitted lining of waxed paper, is set over 
the pattern and sealed down to the 
plate with more wax. A conveyor 
transports the flasks to the investing 
station where coarse refractory sands 
and a silicate bonding solution are 
formed into a slurry in a rotating barrel 
mixer. 

Standing on a small vibrating table, 
the flask is filled with the slurry which 
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Pre-coating of wax patter 
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is ladled by hand from the mixer and 
poured carefully down the sides of the 
flask to avoid damaging the pattern. 
In order that the flask can be overfilled 
to allow for settling of the investment, 
the waxed paper lining extends beyond 
the upper edge and is supported by a 
short extension flask of aluminium. 
From the small vibrating table, which 
disperses air from the investment, the 
flask is taken to a large vibrating table 
to pack the investment closely around 
the pattern. The time required for 
this operation is predetermined from 
the size, pattern type and pattern dis- 
placement and is thus _ varied. 
Commonly it is of the order of approxi- 
mately 30 min. On settling, the surplus 
liquid rises to the top and, when the 
vibration is completed, is poured off. 
The extension flask is removed and the 
mould set aside to dry out. Before 
drying is completed the surplus head 
of refractory material is removed on an 
abrasive wheel cut-off machine, leaving 
the mould flush with the top of the 
flask. Total drying time is determined 
by the volume of the investment. 


Melt-out, stripping and firing 

After drying, the moulds are placed 
on two-tiered trolleys equipped with 
collecting trays and wheeled into one 
of a battery of tunnel-type preheating 
ovens. In these a temperature above 
the melting point of the wax pattern is 
maintained and during the passage of 
the mould through the oven the wax 
runs out through the orifice in the 
baseplate and is caught in the tray. 
On leaving the oven the flask and the 
baseplate are stripped off and the wax 
in the tray is poured into a container 
for subsequent use as sprues and run- 
ners. All patterns are of new wax. 

The moulds are immediately trans- 
ferred to one of two conveyor-type 
firing furnaces. Each furnace has a 
pair of channel tracks on _ which 
independent carrier platforms run on 
balls. From loading to discharging 
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The battery of melting furnaces. 


ends of the furnace the temperature is 
progressively increased from about 
150 deg C to 1,000-1,100 deg C. In 
the furnace any vestiges of wax remain- 
ing in the mould cavities are burnt— 
and the wax is specifically of a type that 
leaves no ash. The process of firing 
increases the permeability of the 
mould, facilitating the escape of gases 
when subsequently the metal is poured 
into it. 

Four moulds can be carried on each 
platform and a full charge is about 
250 moulds. When the moulds have 
been withdrawn from a platform, the 
unloader gives an audible signal by an 
electric bell to the loader who, by press 
button, operates a hydraulic ram which 
moves the charge of moulds one station 
through the furnace. The empty 
platform and the supporting balls are 
discharged and by means of lifting and 
gravity conveyors on one side of the 


Pouring the metal into the mould clamped to the furnace 


L 
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Filled moulds are conveyed to the knock-out shop 


turnace are returned to the loading end 
for re-use. 


Casting 

While the moulds are being fired 
the metal is being melted in a battery 
of tilting type, indirect-arc, electric 
furnaces. A rigid control is maintained 
on metal composition, weight and 
pouring temperature. The precise 
weight of the specified metal for each 
mould is issued from store in a separate 
tray and the job card states this weight 
and also the pouring temperature. An 
immersion thermocouple is used to 
check the temperature of the metal in 
the furnace. This instrument does not 
indicate locally, but on a huge dial 
mounted high on the wall for easy 
reading by the operator—and also by 
the chargehand and the _ technical 
controller. 

The mould is lifted by tongs direct 
from the firing furnace and placed over 
the orifice of the melting furnace. 
Here it is secured by an air-operated 
clamp and the furnace is inverted to 
pour the metal and fill the mould. Air 
pressure is applied to the crucible to 
force the metal into the interstices of 
the mould cavity and ensure sharp 
definition of the casting. The use of a 
high mould temperature is essential 
to prevent the chilling of thin sections. 
While the furnace is still inverted the 
clamp is released and the mould 
transferred by tongs to a pendulum- 
type conveyor which travels completely 
around the foundry. Its rate of travel 
is arranged so that the mould is cold 
when it is delivered to the adjacent 
knock-out shop. 


Knock-out and fettling 

Since, during firing, the mould 
acquires a brick-like hardness, some 
force is necessary to break it open to 
release the casting. The four knock-out 
booths are each equipped with a spring- 
supported, pedal-operated pneumatic 
hammer. The mould is placed on a 
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PROPERTIES AT ROOM TEMPERATUR 
THE NAPIER FOUNDRY 


Yield 


Treatment ton/in 





As cast 31 °5 
Normalized 860°C. Air 35-4 
As cast 

Water hardened 780°C 10 min | 
Tempered 140°C } hr. | 

As cast 

Water hardened 760°C } hr 

Tempered 140°C 3 hr 

Air hardened 820°C } hr 

Tempered 200°C 4 hr 

Oil hardened 820°C } hr 

Tempered 200°C 3} hr 
As cast 

Oil hardened 940°C } hr 
Oil tempered 600°C j} hr 


Oil hardened 940°C j hr 
Oil tempered 720°C 4 hr 


As cast 


Oil hardened 760°C } hr 
Tempered 140°C 4 hr 
Carburized 875 C. Cooled in box 
Oil refined 840°C 5 min 
Oil hardened 780°C } hr 
Oil hardened 780°C } hr 
Air tempered 550°C 4 hr 
Oil hardened 780°C } hr 
Air tempered 600°C } hr 
Oil hardened 780°C } hr 
Air tempered 650°C 4 hr 
Carburized 875 C 
Cooled in box 

Oil hardened 850°C } hr 
Normalized 900°C } hr 
Oil hardened 850°C j hr 
Air tempered 550°C } hr 
Normalized 900°C } hr 
Oil hardened 850°C } hr 
Air tempered 650°C 4 hr 
As cast 

Oil tempered 780°C 4 hr 
Oil hardened 940°C } hr 
Oil tempered 720°C } hr 
Chrome Cobalt Alloy 
Aged 815°C 30 hr 

0-1 per cent P.S, 32:0 
Normalized 1050°C 
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block of wood on a substantial grid 
table and, when the casting is extracted, 
the debris is broken up until it falls 
through the grid on to a belt conveyor 
for transfer to the reclamation plant. 
A large diameter suction duct in each 
booth continuously draws off the dust. 

In this shop is also a Spenstead shot- 
blasting unit. Castings or clusters of 
castings are blasted with 30 grit steel 
shot to remove all adhering refractory. 
The work is placed in eight circular 
rotating trays mounted on a large 
revolving table which carries them 
into and out of the blasting zone. 

Castings are then sorted into trays 
and transferred to the fettling shop 
where feeders, gates and risers are 
cut off on abrasive wheel machines, 
flash lines are removed and surface 
imperfections ground off. Gates on 
surfaces to be subsequently machined 
are fettled to leave from 0-005 in 
to 0-015 in witness. 

Certain types of castings demanding 
a high precision—compressor and gas 
turbine blades are an example—are 
polished on emery bobs, given a 
dimensional check to a gauge and then a 
second shot-blasting. Very small items 
may be finished by hand filing. 


Inspection 

Every casting is subjected to careful 
inspection for quality and dimensional 
accuracy. Small runs may be measured 
with hand micrometers but repetition 
work is checked in fixtures equipped 
with dial gauges or on comparators. 
The inspection department is fully 
A.I.D. approved. Work is maintained 
to a high standard and castings are 
held to limits more commonly asso- 
ciated with machining processes. A 
comprehensively equipped X-Ray lab- 
oratory is maintained for examination 
or investigation of casting structure. 


Materials control 


All materials, metals and alloys 
entering the foundry are sampled and 


Shotblasting the castings to remove adherent 
refractory material 
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Every casting is subjected to close inspection 


checked in the chemical laboratory for 
conformity to specification. Investment 
solutions, received in drums, are 
hoisted to an elevated structure housing 


a battery of four mixers. Solutions of 


the required composition are piped to 
the shops in quantities measured by 
flow meters. 












The refractory materials, generically 
known as “‘grogs’’, are stored in chuted 
hoppers and drawn off as_ required 
All grog is passed through a vibrating 
screen and mixtures of various grogs 
are intimately blended in a cube-type 
mixer. A range of blends, capable 
of meeting the varied requirements of 
the foundry, has been established and 
these are bagged by weight for issue 
to the investment shop. 


Reclamation of materials 


The use of melted-out wax for 
sprues, runner gates, chills, and also for 
sealing flasks has already been men- 
tioned. Broken mould material from 
the knock-out shop is reduced in a pug 
mill in the grog shop and, after screen- 
ing, some proportion is mixed with the 
new grog for re-issue. All metal 
sprues, runners, cut-offs and rejected 
castings are collected and segregated 
Two low-frequency electric furnaces, 
each having a capacity of 200 lb, are 
used for re-melting the metal, which is 
cast in ingots suitable for loading the 
melting furnaces. An analysis of the 
metal is made before acceptance into 
store and if found necessary it is re- 
alloyed to bring it up to specification 








A High Efficiency 


N 1946, the S.I.R.A. organization 

was founded in Genoa, to develop a 
gear system on which Alessandro 
Roano, of Naples, had been working 
for more than 30 years. World patent 
rights of this gear have recently been 
acquired by S. E. Opperman Ltd., of 
Boreham Wood, Herts. The system has 
a number of advantages and might be 
suitable for certain applications in 
automobile design. 

These gears can be made in either 
reversible or irreversible form, and 
their arrangement consists essentially 
of a double-helical gear and pinion, 
the axes of which are parallel. With the 
irreversible type, the pinion cannot be 
turned by a torque applied to the wheel. 
The tooth section of both wheels is 


approximately of trapezoidal form, and 
its thickness at 


the base is relatively 


S.L.R.A. GEAR 
Gear that, if Necessary, can 


large, so the strength of this type of 
gear is greater than that of the module 
type. Since the helix angle, and there- 
fore the circular pitch, of the teeth on 
the pinion is different from that on the 
larger wheel, the transmission ratio is 
greater than the ratio of the pitch circle 
diameters of the two. 

Both the reversible and irreversible 
types have the following characteristics. 
More than one tooth is always in mesh 
Therefore, the contact pressure is rela- 
tively low and the life of the gear is 
corfespondingly good. During con- 
tinuous running, temperatures in the 
gearbox stabilize at a moderate level. 
The gear and pinion have the same 
axial pitch, but the helix angles are 
different; nevertheless, the teeth mesh 
correctly because contact takes place in 
an area offset from the plane containing 








OME details are given in_ the 

August 1954 issue of The Engineers’ 
Digest of a novel nickel sulphamate 
plating bath process by means of 
which nickel coatings with special 
properties are produced. Applications 
are said to lie mainly in operations 
such as re-sizing worn or incorrectly 
machined parts, the production of 
heavy coatings for various purposes, 
and electro-forming. The hardness of 
the coating is claimed to approximate 
600 Vickers. In spite of this hardness, 
internal stresses are low and there is 
freedom from abnormal brittleness. 
The basic constituents of the bath 





NICKEL PLATE 


are nickel sulphamate, nickel chloride, 
and boric acid. Naphthalene 1, 3, 
6-trisulphonic acid can be introduced 
as an additive. This additive has a 
marked effect upon the properties of the 
nickel deposit, increasing its hardness, 
creating an internal compressive stress, 
and increasing its tensile strength 
and electrical resistivity. Cobalt and 
organic agents may be added to the 
bath to produce an almost two-fold 
increase in resistivity. 

In salvage operations 


on tools, 


crankshafts, diesel engine cylinder iiners 
etc., nickel is plated to thicknesses as 
The hard 


high as from 0-03-0-05 in. 


be made Irreversible 


The amount 
the degree of 


the axes of the spindles 
of this offset determines 
irreversibility 

Mechanical _ efficiency 
course, with load and speed. A rever 
sible gear with a ratio of 1:40 and 
running at 2,200r.p.m. has given an 
efficiency of about 925 per cent when 
the power transmitted varied over the 
range of 8-24 b.h.p. In the low horse 
power and low speed range an irrever- 
sible gear with a ratio of 1:11 has 
given, when delivering 0-6 b.h.p., an 
efficiency of 714 per cent at 112-5 r.p.m. 
As is to be expected, the efficiency 
falls off rapidly as the power trans 
mitted is reduced below about 0-4 b.h.p 
The manufacturers state that large or 
small ratios can be obtained with this 
system, and that ratios of 1:2 and even 
1:1 have been obtained satisfactorily. 


varies, of 








plate may be used either for the entire 
build-up or for a large proportion of 
build-up, the remainder being effected 
by chromium plating. 

Electro-forming that involves plating 
on matrices or patterns is an important 
application. It is considered that the 
the 


stress characteristics of deposit 
and its hardness and wear resistance 
constitute favourable factors The 


sulphamate process has been used for 
reps ducing geometric surface rough- 
ness standards by _ electro-forming. 
Other applications include leather em- 
bossing dies and the electro-forming of 
wave-guides 
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MACHINE REPAIR 


An Interesting Application of the Metalock System 


repair carried out by Metalock 

(Britain), Ltd., Grand Buildings, 
Trafalgar Square, London, W.C.2, at 
a large plant producing drop forgings 
for the automobile industry. The 
production plant includes a number of 
American type hammers ranging from 
1,500 to 5,000 lb capacity, most of 
which first went into operation in 
1940. These hammers were subjected 
to continuous operation on a 24 hour 
three-shift schedule during the war, 
and since the war pressure of output 
has remained high. 

Recently, output was threatened by 
the appearance of fractures in the legs 
of several hammers. The affected 
hammers could not, of course, continue 
to function satisfactorily and _ the 
Company had to consider possible lines 
of action to bring the hammers back 
into use. They could have the hammer 
legs removed and sent away for welding, 
with a consequential delay due to dis- 
mantling, transporting and re-assem- 
bling; they could replace the fractured 
legs with new ones, but this again 
involved considerable consequential 
delay. 

After all aspects of the problem 
had been considered, a decision was 
made to employ the Metalock process 
of “cold”? repair. There were three 
reasons for this decision: time, cost 
and reliability. Metalock repairs are 
carried out in situ, without any dis- 
mantling; an important factor in re- 
ducing the time the machine is out of 
action. Furthermore, the repair could 


Ticpaie notes deal with an unusual 


be carried out at a price well below that 
for replacements, which, added to the 
greater through the lessened 
interruption to production, made the 
cost element an important considera- 
tion. The reliability of the Metalock 
system had already been proven within 
the organization 

The Metalock system of repair, for 
which portable hydraulic equipment is 
used, begins with clamping the cracked 
section in position. A cracked hammer 
leg is shown in Fig. 1. Next, lines of 
blind holes are drilled transversely to 
the fracture, see Fig. 2. These act as 
pilot holes which are subsequently 
opened out to produce lines of holes 
across the fracture, with only a fine 
channel of metal between. This metal 
is then removed by a hand-operated 
pneumatic tool scoop, to give the effect 
shown at the top of Fig. 2. Metalock 
keys, identical in shape, are then driven 
in, one at a time, and peened into both 
the parent metal and the preceding 
keys. A key is shown above the top 
row of hole A 


saving 


in Fig. 2 

It is this key system that makes it 
possible to restore the fractured part 
to the exact degree of strength and 
flexibility The tensile strength of 
each key is known, and if the strength 
to be restored is ten times that of one 
key, the depth is drilled to take ten keys. 
Where the strength to be restored is 
great and the fracture extends over a 
wide area, a development of the 
Metalock process, Masterlock, is em- 
ployed. This method was used on 
hammer legs where one fracture was 


72 in long in metal 3} in thick. 

The Masterlock used on the hammer 
legs, see Fig. 3, was calculated to take 
the great and concentrated stress and 
also to act as a shock absorber. Half- 
holes along the side of the Masterlock 
block, precisely match half-holes in the 
section cut out of the hammer leg. 
Thus, the Masterlock, when sunk 
flush into the cavity, combines with the 
edge of the parent metal to form a 
series of full holes. Alloy dowels are 
driven into these holes and peened 
to create a joint of proved strength and 
durability. The completed repair is 
shown in Fig. 4. 

The completed repair is of a character 
that dampens compression stresses, 
distributes the load away from the 
fatigue point and relieves internal 
stresses where the cracking occurred. 
In addition, the alignment and original 
surfaces are maintained and there is 
complete freedom from distortion. 

Two Metalock operators, working a 
nine-hour day, had the hammer with 
the 72in fracture fully functional in 
seven days. Within three weeks, four 
operators fully restored two severely 
fractured hammer legs and had two 
more close to completion. This com- 
pares favourably with the _ results 
obtained by conventional repair pro- 
cesses. The time factor comparison 
is that whereas the Metalock repair was 
completed in seven days, a conventional 
repair interrupted production for three 
months; on a cost basis, the Metalock 
repair cost about one half of that for 
new castings. 


Fig.4. Thecompleted Masterlock 


Preparation for . 3. Inserting the 
repair 


Fig. 1. Fractured board hammer Fig. 2. 
Masterlock 


leg Metalock process 
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LUBRICATING OIL TESTS 


A Survey of their Significance for Determining Quality 


companies are now very communi- 

cative concerning the properties of 
their products, in advertisements and 
pamphlets, users and the general public 
still have little knowledge about lubri- 
cants. The term “general public” in 
this context includes engine and car 
designers and operators of fleets of 
lorries, cars and transport undertakings. 
One of the reasons is that specialization 
in science proceeds further and further 
and the author has found that even 
graduated and experienced organic 
chemists, if they are not directly con- 
cerned with lubricants, fall victims to 
serious fallacies concerning lubricants 
and lubrication. 

It is common practice in the oil trade 


[: spite of the fact that the oil 
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(a) porcelain crucible, (b) iron crucible with lead and 
air vent on sand layer, (c) outer iron crucible, 
(d) stand, (e) hood, (f) shield, (g) bunsen burner 


Fig. 1. Conradson apparatus for carbon 
residue determination 


to provide for each oil a specification 
table of test results and in the following 
paragraphs we are going, first, to discuss 
the significance of these test results as 
a basis for forming an opinion about 
lubricants. Later on we will discuss 
the possibility of assessing the quality 
of oils by means of short tests in the 
laboratory. The American Society for 
Testing Materials (A.S.T.M.) has pub- 
lished a booklet', already in its sixth 
printing, about the significance of these 
tests. In the following paragraphs we 
shall be, in general, in agreement with 
the A.S.T.M., although we have found 
it necessary to be more definite in our 
statements. 
Specific Gravity 

The specific gravity relates the weight 

of a given quantity of oil to the same 


* Automobile and Industrial Research Station of C.R. 


Laboratories Ltd., London, N.12. 


E. W. Steinitz* 


volume of water. It can be determined 
very exactly to the fourth decimal. In 
U.S.A. the A.P.I. gravity scale is still in 
use, which somewhat complicates 
matters, and this scale will, we hope, 
soon be discarded. The specific gravity 
is of importance in the control of 
refinery operations. A test can be made 
quickly and easily and it supplies infor- 
mation which is useful for process 
control. It is also very suitable when 
large quantities of oil are sold by weight 
in order to find out the volumes 
involved. 

Everybody in the petroleum industry 
agrees that the specific gravity is of no 
value as an index of the quality or 
usefulness of a finished oil and that its 
use should be discontinued, but it still 
lingers on in specifications. Some con- 
sumers refer to “heavy” and “light” 
oils respectively, or oils with or with- 
out “body,” but the author has the 
feeling that they, in fact, refer to the 
viscosity rather than to the gravity. 


Ash content 


As a matter of fact there is no 
standard method for determining the 
ash content of oil and it is hard to 
explain why it still finds its way into 
specifications. A matter of 50 or 60 
years ago some oils that were not 
properly treated after passing through 
fuller’s earth in the refining process 
contained a percentage of mineral 
matter and this was, of course, detri- 
mental as far as preventing friction was 
concerned. For many years past such 
a condition has been considered impos- 
sible. On the other hand, used or 
reclaimed oils have to be analysed 
sometimes for ash. All that is neces- 
sary for ash determination is to weigh 
a quantity of oil, burn it carefully and 
then ignite the residue at white heat. 

It is interesting to note that to-day 
for quite a wide range of oils a high 
ash content can mean high quality, 
since it is an indication of high additive 
content. Many basic oils of present 
manufacture are unsuitable for internal 
combustion engines without the inclu- 
sion of additives, most of which are 
metal compounds that leave an incom- 
bustible residue. 


Carbon residue 

There are two different methods, the 
Conradson and the Ramsbottom, in use 
for investigating the carbon-forming 
properties of motor oils. They are 
rather similar to each other in principle. 
Conradson equipment is shown in 
Fig. 1. It can be seen at once that the 
appliance is rather crude and useless 
for the purpose of examination of an oil 
as it does not reproduce the conditions 
in an engine cylinder. To quote the 
rather carefully worded A.S.T.M 


statement: “ Under ideal conditions the 
carbon produced would perhaps be 
proportional to the deposits in the 
cylinder but the viscosity of the oil, the 
mechanical condition of the engine and 
the conditions of carburation of the fuel 
may dominate in controlling carbon 
deposition.” The author has found that 
excellent oils with long and successful 
records in engine lubrication show a 
high carbon residue by this test, while 
quite unsuitable oils, on the other hand, 
show no Conradson carbon at all. 


Cloud and pour point 
Again, as in the case of carbon 
residue, the standard method prescribed 
by A.S.T.M. and the Institute of 
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(a) flat bottom test tube, (b) thermometer, (c) cork, 
(d) holder, (e) cork disc, (f) ring gasket, (g) tank for 
freezing mixture 


Apparatus for cloud and pour test 





Fig. 2 


Petroleum is rather crude, see Fig. 2. The 
instruction says that the oil contained 
in the flat bottom test tube shall first be 
observed for the start of cloudiness. 
This condition is due to the formation 
of a paraffin crystal lattice within the 
oil and the temperature at which it 
occurs is the cloud point. Then the 
test tube is to be taken out of the bath 
every few minutes and tilted in order 
to determine whether the oil still flows. 
If it does not, the pour point has been 
reached. From this it is clear that the 
test is quite good for finding out 
whether an oil can be handled and 
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some very good marked by viscosity index 100. For all 
ones are on the _ detailed computations and mathematical 
market. Fig. 3 discussions the reader will be advised 
shows a very good to consult the text and reference books. 
instrument for this If a fluid film separates the surfaces of 
purpose. a bearing (full fluid friction) the vis- 
It is most impor-__ cosity of the oil at the operating tem- 
tant to know the perature and pressure is the property 
viscosity at the tem- which determines bearing friction, heat 
perature at which generation and the rate of flow under 
the oil is to be given conditions of load, speed and 
used. All liquids, bearing design. In this connection the 
and mineral oils in system: piston/cylinder wall/piston ring 
particular, change can be looked upon as a bearing, and 
their viscosity to a in general fluid friction will occur on 
very high degree this point. On the other hand, many 
with temperature. conditions on the cylinder wall are still 
Mostly the viscosity obscure in spite of intensive research 
is stated for 70, 140 during the last 45 years. 
and 200 deg F In a circulation system of a vehicle 
respectively. The engine, the temperature will never be 
Fig. 3. Steiner rolling sphere viscosimeter, double-walled design A.S.T.M. viscosity higher than 210 deg F and on the 
for rapid determinations at low temperatures ; ’ ; a . 
temperature charts cylinder wall the temperature will be 
for liquid petroleum about the same no matter what the 
poured in the open air at frosttempera- products, Fig. 4, permit the extrapola- atmospheric temperature. The viscosity 
tures from tanks into canisters and can tion or interpolation of viscosities at of an oil at 210degF should not be 
be filled into engines. The test is any temperature from the measured below 40 sec Redwood. The popular oil 
absolutely unsuitable for what we want _ viscosities at two or three temperatures, grades are mostly somewhat more vis- 
to find out, which is whether the oil although the extrapolation to low tem- cous than that. If the viscosity is too low, 
would allow the electric starter to crank _ peratures | mewhat uncertain. half fluid friction and excessive wear 
the engine fast enough for firing. If Tests show that many oils on the’ will occur. With too high a viscosity 
the oil is too viscous the engine does market ar viscous enough at the there will be power loss. Oils to be 
not fire and the battery suffers damage. temperatures obtaining in the circula- used in winter should not have a higher 
In order to ascertain whether an oil is _ tion system and are, on the other hand, viscosity than 40,000 sec Redwood at 
suitable for use in frost temperatures, frost-proof. They have a good viscosity 0 deg F. 
it is far more important to know the — temperatu: irve and with such oils There is still a tendency to select oils 
viscosity at a given low temperature. it is quite unnecessary to change the _ of high viscosity since it is thought that 
This, and not the pour point, should be grade at the beginning of summer or they are more favourable. The author 
stated in each case of sales and supplies. winter Ihe slope of the temperature at the moment is running a test with 
In his own work the author has found _ viscosity curve is measured by what is an oil of very low viscosity on an A70 
that many oils do not show a cloud called the viscosity index where the Austin engine and the preliminary 
point since they do not develop a_ behaviour of Pennsylvanian oils is results are very encouraging. Results 
paraffin lattice. Furthermore, it has 
been found that some oils with a 
low pour point are very bad for 
Starting whereas other oils with a 
pour point above the freezing point of 
water can be used far below their pour 
points. Incidentally, the pour point 
test gives very different results accord- 
ing to what is called the thermal history 
of the oil. This means that an oil 
behaves very differently when it is 
cooled down in its virginal state as 
opposed to the case where it has already 
been heated and cooled repeatedly. 


Viscosity 

For all lubricating oils viscosity is the 
most important single property. It is 
a measure of the flow resistance of a 
liquid or the resistance against the 
movement of the particles. The unit 
of viscosity for international scientific 
purposes is the centistoke, whereas in 
the different countries different prac- 
tical units are still in use. In commer- 
cial work viscosity is usually expressed 
in seconds of time for a given volume 
of liquid to flow through an orifice. 
This is true of the Saybolt (U.S.A.), 
Redwood (Great Britain) and Engler 
(continental Europe) viscosimeters. All 
these instruments have the drawback , 
that they work impossibly slowly at " Sioage 
frost temperature where, as we have Ri pine 
seen, it is most desirable to know the , viscosity index approx 

: . . . . , viscosity index approx. 100 
viscosity. Unfortunately, no viscosi- ’ viscosity index approx. 60 
meter has been standardized so far for , viscosity index approx. 100. This oil is frost-proof 
work at these temperatures, although . 4, Viscosity-temperature chart 
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to date show a surprising increase in 
power with reduced petrol consumption. 
During the last few years it has been 
more and more popular to buy and sell 
oils according to S.A.E. numbers. This 
designation stems from a table pub- 
lished by the Society of Automotive 
Engineers (U.S.A.) and it might be 
helpful to show this table with the vis- 
cosities converted into 
Redwood seconds. 


Flash point, fire point and 
heat resistance 


The flash point is the tem- 


S.A.E. 
Viscosity 
Number 
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because it has been found that some 
consumers assume, in error, that an 


oil in such a case may contain sulphur 
compounds that are definitely detri- 
mental. 

It has been shown in practice that 
a content of organic acids in oil is not at 
all detrimental and several important oil 
companies used purposely to add olic 


CRANKCASE OILS 


Viscosity Range 


Redwood seconds 





At 0 deg F 





perature at which mineral oil 
products produce gas inflam- 


Min Max Min 





mable enough to be ignited 
by a small flame brought 
near the surface. Flash point 
determinations were intro- 20 
duced in order to judge the 30 
fire risk in storage and 40 
transport of burning oil 50 
(paraffin), petrol and other 
products. For lubricating oils 
which have a flash point well 
above 300 deg F the Mar- 
cusson apparatus is in general 
use (open cup). Although 
the method is again rather 
crude, the results are satis- 
factory. 

For assessing the quality, 
and in particular the heat 


5W 


1OW 
20W 


S.A.E. 
Viscosity 
Number 


— 4,200 
*5,000 10,000 
+10,000 40,000 


*Minimum Viscosity at 0 deg F can be waived provided viscosity 
at 210 deg F is not below 36 sec Redw. 
tMinimum Viscosity at 0 deg F can be waived provided viscosity 
at 210 deg F is not below 40 sec. Redw. 


TRANSMISSION AND AXLE LUBRICANTS 


Viscosity Range 


Redwood seconds 





resistance, of a motor oil the 
flash point has no _ sig- 80 
nificance at all. Again, the 90 
fire point, that is, the tem- 140 
perature at which the gases 250 
continue to keep alight, also 

has no significance. In spite 

of this many consumers still buy by 
“flashpoint.” This is not only wrong 
but can have the opposite of the 
desired result. With compressor oil in 
particular many consumers are of the 
opinion that the oil with the higher 
flash point provides more safety 
against explosions and self ignition. 
We can only mention in passing that 
all principal conditions being equal, 
the oil with the higher flash point has 
a lower auto-ignition point. Com- 
pressor explosions are never caused 
by self-ignition of the oil. 


Acidity 

In the minds of consumers, and in 
particular of works chemists of many 
companies, the acidity of lubricating 
oils plays an important role. There is 
some hazy belief that an oil which may 
contain acid even in traces will cause 
corrosion of machine parts. It must 
be stated quite emphatically that no 
oil, no matter which refinery supplied 
it, will contain any acid of such 
description as to produce operational 
difficulties. 

The acid content of a lubricant is 
expressed as acid number or neutral- 
ization number. Neutralization num- 
ber of below 0-1 means practically an 
acid-free oil. The A.S.T.M., further- 
more, points out that it is still a habit 
in some quarters to express the acid 
content “computed as sulphur 
dioxide.” They discourage this 


85,000 at 0 deg F max 
675 to 1,275 at 100 deg F 
105 to 170 at 210 deg F 
170 at 210 deg F min 


acid to their mineral oils. In fact such 
oils showed very good properties for 
many uses. All oils develop a content 
of organic acids in the process of 
ageing and such acids do not interfere 
with smooth operations. There are 
other influences at work to make an 
oil unsuitable for further use. 


Oxidation Tests 


Oxidation is the most important 
factor to bring about deterioration of 
an oil in use, and in a vehicle engine 
this process of combination with 
oxygen is very significant as part of 
the oil is burnt up with every stroke. 
Oxidation is the main contributing 
factor making sump oil useless after a 
certain mileage. It is generally accepted 
that after 6,000 miles at the latest the 
oil has to be changed, although, on the 
other hand, oil mileages of 60,000 
miles have been reached without any 
damage. There is not the slightest 
doubt that to change oil after relatively 
low mileage is a true economy. 

Unfortunately, it is impossible to go 
into the details of the changes within 
the oil, but on the other hand the 
producer, as well as the consumer, 
always looks for a means of testing 
an oil quickly for stability. Many 
appliances have been devised for this 
purpose but it has been shown to be 
impossible to reproduce the conditions 
within an engine in a_ laboratory 
apparatus. 


At 210 deg F 
Max 


Consistency: 
must not channel 
in service at 

20 deg F 

0 deg F 

35 deg F 


Many pages have been written in 
books and scientific papers in order to 
show which property of a liquid it is 
that makes it into a lubricant. The 
word “oiliness” is still much in use, 
but in spite of all the work done not 
much light has been thrown on that 
subject. It is certain that when speed 
and load conditions are equal and 
where surfaces are separated 
by a fluid film (full fluid lub- 
rication) friction depends 
only on the viscosity of the 
— lubricant. In its turn vis- 
cosity depends not only on 
the temperature but also on 
the pressure in the liquid. 
This latter point has, in the 
opinion of the author, been 
neglected during recent 
50 years 
60 Why 
73 fatty 
94 other liquids as lubricants 
has not yet been clearly 
established. Sugar solution 
and other liquids, for 
instance, have the same vis- 
cosity range as lubricating 
oils but refuse to lubricate. 
On the other hand, new 
liquids, synthetic plastics or 
otherwise, have been deve- 
loped and are superior to 
oils as lubricants, but again 
the causes are unknown. 

On surfaces where half 
liquid friction or boundary 
conditions prevail, the situa- 
tion is different again. For 
such conditions, pure 
mineral have not suf- 
ficient lubricating power and have to be 
mixed with fatty oils or, more recently, 
have been doped by special additives. 
A huge new industry of additives has 
sprung up during the last 15 years or so 
and machine parts can be lubricated 
and protected from wear to-day in a 
way that would have been thought 
impossible not long ago. For examples 
there are the hypoids and some worm 
gears where there is point contact and 
the rubbing surfaces tend to weld 
together if the right additive is not 
present, 

After reading what has been said in 
the foregoing paragraphs, the reader 
will be driven to the conclusion that it 
is quite impossible for a consumer or a 
public laboratory, given even ample 
facilities, to determine the quality of a 
lubricant and that the claims of the 
suppliers must be accepted at their face 
value. It must be admitted that this 
is almost true if the problem has been 
set in arather gencral way, for instance 
if a newly developed lubricant is to be 
tested, or if a new kind of lubricant has 
to be developed. For both purposes 
elaborate engine tests and road tests in 
various conditions have to be under- 
taken. For example, before new lubri- 
cants were adopted for London buses, 
road tests were made with 40 buses at 
a time for six months and eventually 
great improvements were made.’ 

If, on the other hand, the problem is 
on a narrower scale, for example if it 


oils and 
superior to 


mineral 


oils are 


oils 





has to be established which of two oils 
is of higher quality, or whether one 
particular oil is worth a premium price, 
a solution is well possible. Since many 
laboratories refuse to accept orders of 
this kind it is perhaps instructive to 
give a few hints on how to proceed:— 

In the first place, the temperature 
viscosity curve has to be determined 
for those temperature ranges in which 
the oil will be used. Big differences 
may well be found. For one oil the 
curve may be flat, that is, the viscosity 
index is high, while for another it will 
be low. The oil with the higher index 
will then receive one good mark. There 
are oils on the market with viscosity 
index rounu about a hundred whereas 
others are as low as 60 or lower. 

Despite the earlier criticism of 
specific gravity, this property can give 
an indication of the source of supply. 
Likewise, the behaviour at low tem- 
peratures can be instructive in this 
connection, 

It is our practice in such a case to 
carry out an oxidation test, and again 
we seem to contradict ourselves. ‘The 
answer is that it does not matter what 
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kind of oxidation test is being made 
in a particular case provided that a 
standardized test is made with every 
oil in exactly the same condition. It 
has been possible for us to compile a 
valuable archive of test results, and in 
particular of oils that have been proved 
successful in long years of practical 
operation. When we compare the 
results for an unknown oil with these 
data it is less difficult to give an evalua- 
tion. Our oxidation test, or stability 
test, consists in keeping the oil at 
225 deg F for 50 hours in a rather 
simple appliance with standardized 
oxidizing conditions. After 50 hours, 
changes in the properties of the oil are 
noted, and the figures compared with 
those of the new oil. In a limited way, 
it is also possible to test for additives. 
The oils are ignited and the ash 
analysed. It has been shown that rather 
a limited series of additives is in 
general use and we are in the posses- 
sion of some data about it. 

In these investigations allowance 
must be made for the fact that, apart 
from the few who buy very large 
quantities, most clients give careful 
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consideration to the expense of the 
tests. Otherwise it could easily be the 
case that the tests cost more than the 
oil for a year. If, however, somewhat 
more can be spent, additional tests can 
be made in an engine without 
increasing the costs unduly. As men- 
tioned before, great experience of oil 
technology is necessary before it is 
possible to form a reasonably accurate 
determination of quality by inspecting 
the oil in the sump and the inner parts 
of the engine after some 2,000 miles 
use. Only very rarely will there be the 
means to make a long engine or road 
test with wear measurements, etc. 
However, in general it will be possible 
to give a definite answer to the 
questions asked concerning the quality 
of a particular lubricant. 
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BRAKE USAGE UNDER SERVICE CONDITIONS 


T° permit fairly rapid assessment of 
the performance of automobile 
brake-lining materials, testing machines 
are employed and, for the test 
schedules, detailed information is 
needed about the use made of the 
brakes under service conditions. Brake- 
lining performance depends mainly on 
the rate at which work is done and on 
the drurn-surface temperature, the latter 
being largely governed by total work 
done, rate of working, and cooling 
effects. Information required in prepar- 
ing test schedules is obtainable from 
records on a time base of speed, deceler- 
ation and rate of working, together with 
some indication of temperatures. In an 
investigation by N. Carpenter and R. 
Milne reported in Research, April 
1954, apparatus furnishing such records 
in a vehicle in service is described. 

A tachometer generator driven by the 


propeller shaft generates a voltage pro- 
portional to the angular velocity of the 
rear wheels. This signal is applied to 
one pen-coil of a high-speed, multi-pen 
recorder and is differentiated elec- 
trically, amplified and applied to a 
second pen-coil to give a record of de- 
celeration. A voltage proportional to the 
rate of working, derived from the pro- 
duct of the hydraulic pressure in the 
brake system and the speed signal, is 
applied to the third pen; braking torque 
is assumed to be proportional to the 
brake-line pressure. Calibration of the 
unit for measuring rate of working was 
achieved through comparing the deflec- 
tion of the pen with the rate of working 
as calculated from speed and decelera- 
tion records during constant decelera- 
tion stops on a flat road where only 
kinetic energy was dissipated. An indic- 
ation of drum temperature is given by 


a thermistor soldered to the inner sur- 
face of the drum and connected to the 
remainder of the temperature unit 
through slip rings. Its output is 
amplified and applied to the fourth pen 
of the recorder. 

Figures show: (1) results derived 
from a single brake application; (2) a 
diagram of the rate of working on a 
particular route together with the 
vertical section of the route. Types of 
brake application employed in service 
and their different effects on lining wear 
are described. High rates of wear are 
associated with intermittent braking on 
a downwards gradient with somewhat 
high speeds between applications. Par- 
ticulars of braking time, cooling time 
and work done per brake application 
are tabulated for one car over many 
miles of road use. M.I.R.A. Abstract 
No. 6817. 





CORROSION-RESISTANT COATING 


A NEW coating for mild steel, com- 


prising a nickel oxide, dibasic 
ammonium phosphate and water mix- 
ture which is applied to the surface by 
brush, dip, or spray, is described by 
G. J. Harvey in Iron Age, April 15, 
1954. The coated parts are fired in 
standard furnaces, reducing the nickel 
oxide to form an alloy of nickel and 
phosphorus at a temperature (1600- 
2000 deg F) considerably below the 
melting point of either the base metal 
or nickel. A ternary alloy is also pro- 
duced which forms a strong bond with 
the base metal. Ratios of nickel oxide to 
ammonium phosphate may vary from 
2:1 to 20:1 and higher ratios of the 
phosphate lower the temperature 


needed to reduce, fuse and alloy bond 
the coating to the base metal. Pure 
hydrogen jis the most successful reduc- 
ing atmosphere. Carbon in the atmo- 
sphere or as a surface contaminant must 
be avoided, and degreasing before 
coating is necessary. ‘Temperature of 
the eutectic point of the alloy of nickel 
and phosphorus (with 10 per cent phos- 
phorus, 1600 deg F) has little adverse 
effect on most ferrous metals. Firing 
time is only that needed to obtain the 
required temperature at the skin; heavy 
coatings can thus be applied quickly 
and cheaply. The ternary alloy formed 
at the interface of the base metal and 
coating imparts to the coating the 
ductility of the base, and coated speci- 


bent through 180 deg 
or flaking. Coating 
from 38 to 42 


mens may be 
without peeling 
hardness ranges 
Rockwell C. 

Specimens relatively thinly coated 
have resisted salt-spray corrosion for 
up to 100 hr, and others have retained 
their finish after 10 years under normal 
atmospheric conditions. Performance of 
the coating depends largely on its con- 
tinuity. Porosity varies with the ratio 
of phosphorus carrjer to nickel oxide, 
and a mixture giving satisfactory 
coverage and minimum porosity is 
necessary. The unfired mixture may 
also be dried at 180degF to prevent 
formation of gas pockets during firing. 
M.JI.R.A. Abstract No. 6814. 
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NEW PLANT AND 


Recent Developments in Production 


T: the wide range of 

Besco metal working 

machines, F. J. Edwards 
Limited, 359-361, Euston 
Road, London, N.W.1, have 
recently added two guillotines 
operated by pneumatic pres- 
sure. They differ only in 
width, the model AIR 316, 
which is illustrated in Fig. 1, 
being 36in wide and the 
model AIR 416 49in wide. 

Each machine will shear mild 

steel sheet up to 16s.w.g. 
thickness, and other materials 

in proportion. The standard 
shearing blades are 363 in and 

49in long respectively. All 

kinds of sheet metal, including 

brass, copper, aluminium, 
duralumin, tinplate and zinc 

can be cut. With the standard 

blades ground to a special 

angle, softer materials such as 

rubber, mica, plastics, fibre, 
veneers, gauze and card can 

also be cut. Special blades, hardened 
and ground, suitable for cutting stain- 
less steel can be supplied at extra cost. 
Adjustable back and side gauges, which 
gauge up to 20in from the back stop 
and 24 in from the front, are fitted. A 
special graduated side gauge can be 
supplied as an extra. 

The machine is designed to work 
from air line supply at a working 
pressure of 80 Ib/in*. Power is supplied 
through two Marton air cylinders, 
which have their rams connected by 
link motion to the movable top shearing 
beam. The shearing beam is returned 
automatically to the top of the 
stroke by air pres- 
sure. Either in- 
dividual or repeat 
action can _ be 
employed. The 
cutting beam 
guides are of gun 
metal and are 
adjustable, while 
the top of the 
cutting beam is 
covered in sheet 
metal to give the 
operator full pro- 
tection. Whilst 
they are being cut, 
the sheets are 
gripped and held 
steady by an auto- 
matic hold-down, 
which also acts as 
an adequate guard 
for the shear 
blades. 


Rotary duplex 

surface grinder 

A machine re- 
cently developed 
by F. E. Rowland 


Fig. 1. Besco air-operated guillotine 
F. J. Edwards Ltd. 


and Co. Ltd., Climax Works, Reddish, 
near Stockport, for simultaneously 
grinding two opposite surfaces on 
permanent magnets is illustrated in 
Fig. 2. This rotary duplex surface 
grinder incorporates certain special 
features to allow accurate work to be 
produced at high output rates. It 
allows the operation to be carried out 
at a production rate up to 15 times 
greater than is possible by normal 
single side surface grinding. 

The machine bed is of substantial 
fabricated steel construction, provided 
with cast iron shears upon which the 
grinding wheelheads slide. The grind- 


Fig. 2. Rotary duplex surface grinder 
E. Rowland and Co 


TOOLS 
Equipment 


ing wheel slides carry a large 
diameter high tensile steel 
spindle mounted on precision 
preloaded bearings, and pro- 
vision is made to ensure that 
any temperature rise in the 
spindle will not affect the 
accuracy of the work. 

Each grinding wheel 
spindle carries a 30 in diamete1 
abrasive disc of a specification 
to suit the work to be ground. 
Both wheelheads are univer- 
sally adjustable. This allows 
the grinding wheels to be set 
relative to each other and to 
the work carrier, since these 
settings vary according to the 
type of work to be ground and 
to the degree of accuracy 
required. The work carrier 
consists of a circular steel disc 
fitted with hardened master 
bushes, into which work 
bushes are inserted to carry 
the magnets. This arrange- 

ment permits work of various sizes and 
shapes to be accommodated in one work 
carrier, and thus minimizes the change- 
over time from one type of magnet to 
another. 

Drive to the work carrier is by means 
of a standard foot-mounted motor 
through vee belts and worm reduction 
gear. A friction clutch is incorporated 
in this drive to ensure damage does not 
occur if oversize workpieces are fed 
into the machine. The components are 
loaded by hand into the work carrier. 
A simple ejection device is used to 
unload them after they have passed the 
grinding area. 

The wheelheads 
are held up 
against dead stops 
by means of 
hydraulic power. 
To prevent any 
possibility of cool- 
ant entering and 
contaminating the 
hydraulic system, 
the hydraulic 
pump, reservoir 
and ancillary 
equipment are 
located outside 
the machine bed. 
To enable rapid 
adjustment to be 
made to the posi- 
tion of the grind- 
ing wheelheads to 
compensate for 
wheel wear, an 
electro - hydraulic 
device is fitted to 
each wheelhead 
It allows pre-set 
variable incre- 
ments of feed to 
be applied, 


M 





Fig. 3. Speetog air-clamping unit 


Speed Tools Ltd 


without interruption of the feeding 
operation, by pressing a push button at 
the operating position. A substantial 
wheel dressing device is provided. It 
is hydraulically operated, and _ will 
accommodate either cutters or diamond 
tools. The machine is arranged for wet 
operation, and is designed for operation 
by unskilled labour. A warning light 
is incorporated and is illuminated when 
the grinding wheels need replacing. On 
this machine opposite sides of per- 
manent magnets are ground simul- 
taneously at rates up to 40 per minute, 
depending upon size. On quantity 
preduction accuracy can be maintained 
within 0-001 in for size and to 0-0001- 
0-0002 in for parallelism. 


Speetog air clamp 

A self-contained air clamping unit 
developed by Speed Tools Limited, 
Vereker House, London, W.1, is illus- 
trated in Fig. 3. The specially designed 
“ Airtog” cylinder is of the double 
acting type and has automatic cushion- 
ing on both the forward and reverse 
strokes. A small pocket of air is trapped 
in a chamber at each end of the stroke, 
thus ensuring high speed operation 
without any hammering effect on the 
component that is being clamped. By 
means of two small screws in the end 
of the cylinder cover, the degree of 
cushioning is readily adjustable. The 
piston is fitted with self-sealing rings, 
and the piston rod gland is also of the 
self-sealing type. 

Two advantages are claimed for this 
air clamp. First, the toggle action 
principle with its “lock over centre” 
ensures that the clamp stays fully 
locked in the event of failure in the 
pneumatic system. Secondly, the toggle 
action increases the pressure exerted by 
the cylinder by more than 20 times. 
Therefore, this clamp provides a safe 
method of securing the work, and in 
addition gives much greater pressure 
than is normally obtained from an air 
cylinder. It allows for high speed 
operation with secure and closely con- 
trolled clamping pressure. Any number 
of these clamps can be _ operated 
instantly at the touch of a switch, or 
they can be arranged to operate in any 
desired sequence. 


High-speed gear hobber 
There is not the slightest doubt that 
the “ Hydrax” gear hobbing machine, 
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illustrated in Fig. 4, 
and produced by 
The David Brown 
Machine Tool 
Division, Britannia 
Works, Sherborne 
Street, Manchester 
3, will arouse great 
interest in the auto- 
mobile industry. It 
is a single-spindle 
gear hobbing 
machine with a pro- 
duction rate equiva- 
lent to that of a 
multi - spindle 
machine, and is 
designed for the 
rapid generauon of spur and helical 
gears by either climb or conventional 
hobbing. The maximum hod speeds 
possible with this machine are con- 
siderably in excess of normal require- 
ments for single and multi-start high 
speed steel hobs. They are, in fact, 
high enough to allow full use to be 
made of tungsten carbide tools. 

The cutting cycle is fully automatic 
and is controlled by a single push 
button. A quick clamping arrangement 
fitted in the work spindle allows work 
to be loaded and unloaded quickly and 
effectively. The hydraulic feeds are 
steplessly variable up to 4 in per revo- 
lution of the work. They allow gears 
to be produced consistently well within 
the limits of accuracy required for sub- 
sequent shaving operations. Lead cams 
er differentials are not required for 
spiralling, and the use of simple hob 
and table drives, involving a minimum 
number of gears, obviates the multipli- 
cation of small errors. 

Because f the 
rigid truction 
of the machine, 
there is freedom 
from vibration at all 
speeds of operation. 
Furthermor to 
ensure that the 
position of the hob 
relative to the work 
is positively main- 
tained during cut- 
ting, the column is 
rigidly clamped by 
hydraulic pressure, 
with four bolts to 
the bed and two to 
the over-arm sup- 
port. In effect, the 
column is locked 
solid with the main 
frame. Despite its 
Massive construc- 
tion the machine 
occupies only 
78 in x 84in floor 
space. It also 
easy to operate, and 
to load, and as the 
hob slide is alwavs 
nearly horizontal, 
hob removal is a 
simple matter 

The princi] le of 
the Hydrax that 
the work axis is 


con 
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inclined to the direction of the hob feed 
at the helix angle of the gear to be cut, 
while the hob slide is set angularly to 
the worm angle of the hob. When 
cutting, the hob is traversed in a 
vertical direction along the helix and 
very considerable reductions in hob 
traverse are made in comparison with 
conventional methods. For absolute 
minimum hob traverse, the hob is 
plunge fed to depth. A feature of the 
machine is that in cutting helical gears, 
the point of first contact on the hob is 
some distance from the point where 
contact ceases, giving what is termed 
“ relative ” hob shift. This is automatic 
and is due to the contact moving along 
the hob as it feeds through the work. 
The amount of “ relative” hob shift is 
dependent upon the helix angle and 
face width of the gear blanks. A hand- 
operated hob shifting arrangement is 
incorporated so that hob wear can be 
uniformly distributed when spur gears 
or helicals with small helix angle are 
being cut. 

Hobs up to 7in diameter and 7 in 
width can be accommodated on the 
rigid, precision built hob slide. The 
hob spindle is carried on taper roller 
bearings and runs at speeds up to 
600 r.p.m. Worm gears are used for 
the final drive to the spindle, and the 
wheel of this drive is in halves so that 
angular adjustment can be made to 
eliminate undue backlash. As the same 
change gears are used for both hob 
speeds and indexing, a great range of 
hob speeds is available. Since the work 
axis is inclined to the helix angle, it is 
only necessary to swivel the hob slide 
to the required worm angle of the hob. 
The degree of swivel is a minimum 


Fig. 4. Hydrax high-speed gear hobber 


David Brown Machine Tool Division 
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and takes place either above or below 
the horizontal position according to the 
hand ot the hob. Angular reaaings are 
indicated on a vernier scale, and the 
whole assembly is designed to facilitate 
precise setting of the hob slide. 

‘The work spindle is carried on taper 
rolier bearings. ‘To munimize pitca 
errors in the work, the dividing worm 
wheel is larger in diameter tnan the 
maximum biank for which the machine 
is designed, and io eliminate backiasa 
in the tinal drive worm gears, the worm 
wheel is in halves, at right angles to 
its axis, to allow angular adjustment o1 
one haif in relation to the other. ‘The 
work is clamped by a strong helical 
spring capable of exerting a maximum 
clamping force of 15 tons. This spring 
is housed in the spindle and is com- 
pressed by hydraulic pressure to release 
the work. 

An extremely efficient hydraulic 
system controls the movements of the 
column, hob slide, rotating centre and 
work rlease. It comprises three sec- 
tions: —(a) pump unit powered by 2} 
h.p. motor; (b) u panel, housing contro! 
valves for column in-feed, column 
clamping and hob slide traverse; and 
(c) workhead section containing valves 
for controlling traverse of rotating 
centre and the quick release mechanism 
for unclamping the work. The valve 
for the quick release mechanism is 
hand-operated and is electrically inter- 
locked with the «automatic cycle to 
prevent the machine from operating 
with the work unclamped. 

When the work is locked in position 
on the spindle, operation of the “start” 
button initiates the following automatic 
cycle : — 

(1) Main and coolant motors - start 
whilst the revolving centre feeds 
into the work arbor under hydraulic 
pressure, which is uniformly main- 
tained throughout the cutting cycle. 

(2) The column plunge feeds the hob 
to depth. 

(3) The column is 
cutting position. 

(4) The hob feeds through the work in 


clamped in the 


Fig. 5. Precision spindle and internal grinder 
A. A. Jones and Shipman Ltd 
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a vertical direc- 
tion. 

(5) The column is 
unclamped. 

(6) Quick traverse 
of the column 
away from the 
work. 

(7) Main and cool- 
ant motors stop 
and the centre 
withdraws trom 
the work arbor. 

(8) Quick traverse 
of the hob slide 
tothe start 
position. 

The various 
machine motions 
can be controlled 
independently by 
hand for setting. 
Adjustable stops 
control the column 
in-feed hob slide traverse. The final 
setting of the work spindle is effected 
manually through gearing that produces 
angular movement of the cradle equiva- 
lent to one minute of arc for each 
revolution of the dial. When any 
appreciable change of angle is required, 
a power drive can be brought into 
operation. Should the main motor 
become overloaded during the working 
cycle, the feed stops immediately and 
the hob returns to the start position. 
An emergency stop button is provided. 
This, when pressed, instantaneously 
stops all machine movement. 


Grinding machines 

Three recent additions to the range 
of grinding machines designed and 
built by A. A. Jones and Shipman Ltd., 
Narborough Road South, Leicester, are 
illustrated in Figs. 5, 6, and 7. A preci- 
sion spindle and internal grinder is 
shown in Fig. 5. Although this machine 
is suitable for producing work to extreme 
toolroom accuracy, it is primarily 
designed for production grinding and 
incorporates; special features to ensure 
that close limits of accuracy are main- 


Fig. 6. Semi-universal grinding machine 


A. A. Jones and Shipman Ltd 


tained on repetition work. 

The table traverse is hydraulically 
variable over a wide range, and a 
special feature of the hydraulic control 
gear is that, regardless of changes in 
traverse speed, the reversing point of 
the table can be maintained to very 
close limits. ‘This makes it practical to 
grind to shoulders without undercuts. 
In addition, this feature, together with 
the fact that a short stroke of 0-020 in 
can be obtained, is important in plunge 
grinding, since it affords the possibility 
of grinding up to or between shoulders 
without excessive clearance. The ultra- 
short stroke can be operated at full 
throttle opening and the table reverse 
is shockless at all speeds. A sensitive 
hand movement te the table is engaged 
automatically when the power traverse 
is disengaged, and is automatically 
uncoupled immediately hydraulic 
motion is in operation. ‘The table is 
arranged to swivel in both directions 
for taper grinding 

Particular attention may be drawn to 
the wheel-head cross-feed, which has 
intermittent and a coarse and fine con 
tinuous feed in addition to a quick 


Fig. 7. Tool and cutter grinder 


A. A. Janes and Shipman Ltd 





in-feed and retraction for loading and 
unloading. A timing device is incor- 
porated for control ot “spark out” prior 
to automatic stop. The cross-feed hand- 
wheel is graduated in easily read 
divisions, each equivalent to 0-0002 in 
off diameter. There is also a secondary 
dial graduated to give direct readings 
of the actual reduction in diameter, 
while a fine feed handwheel, arranged 
inside the main handwheel, provides a 
feed ratio one-tenth that of the main 
feed. 

For automatic stop operation the 
component is placed between centres 
and a latch knob is depressed by the 
operator. The majn control lever is 
then moved to the “in” position, where 
it will remain on release of the latch 
knob; this ensures that both the 
operator’s hands are clear of the work 
when starting the machine cycle. The 
workhead, table oscillation (if in use) 
and coolan: supply then start, and the 
wheelhead moves in and feed starts at 
a coarse rate set by the “coarse” 
throttle. At a predetermined point, 
set by a dog, the feed rate is diminished 
and grinding continues at the low rate 
until the feed is stopped by a dead 
stop. A timing arrangement, which can 
be set to give a dwell of from two to 20 
seconds, is brought automatically into 
operation at dead stop. At the con- 
clusion of the pre-set dwell, the wheel- 
head retracts and resets and all other 
motions cease. 

The internal grinding unit is of the 
drop-down arm type. It is arranged to 
fit on top of the external grinding 
wheelhead. A motor provided with 
the attachment drives the internal 
grinding spindle through an enclosed 
endiess flat belt. An electrical interlock 
ensures that the internal spindle will 
not run until the external wheel is 
stationary and vice versa. The driving 
telt need not be removed or refitted 
when a change is made from one type 
of grinding to the other, since it is 
arranged to be applied and tensioned 
automatically when the internal head is 
brought down to the grinding position. 


manufactured by Fourways 

(Engineers) Ltd., of Thornwood 
Common, Epping, has recently been 
developed. The types available are 
Models D, P, and E.25 Electricar 
Mobile Conveyors. All consist essen- 
tially of a four-wheeled electric vehicle 
on which a conveyor is mounted. In 
the demonstration, the units were used 
as elevators to load luggage into an 
aircraft, but they have many other 
applications, such as handling stores 
and loading vehicles. 

In Model D, the endless conveyor 
track is on two booms pivoted together 
on the vehicle. The booms are 
mounted in line in a fore and aft 


A NEW range of mobile conveyors, 
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A fairly conventional type of tailstock 
with a lever-operated centre is the 
standard fitment for this machine, but 
a special tailstock with ball-slide move- 
ment and provision for full range 
diamond truing can be supplied at extra 
cost. This tailstock has been designed 
to allow the grinding wheel to be 
trued in the correct generating plane 
without disturbance of the work, retrac- 
tion of the wheelhead or re-setting the 
table stops. These machines are avail- 
able in two sizes, each having 10in 
maximum diameter swing, but the 
maximum grinding lengths are 27 in 
and 40 in respectively. 

A semi-universal precision grinding 
machine is shown in Fig. 6. As regards 
table control, cross feed and internal 
grinding, this machine embodies the 
same design features as the Jones and 
Shipman machine described in the 
preceding paragraphs. The special 
feature is the double swivel wheelhead. 
This unjt is mounted upon a slide that 
has an adjustment of 5in to cover the 
extreme range of work required from 
the machine. The wheelhead unit and 
slide are mounted on a compound slide 
that can be swivelled to 90 deg on either 
side of its normal position to facilitate 
the grinding of acute tapers, both 
external and internal. This assembly 
is then mounted on the main feeder 
slide, and the whole assembly is finally 
mounted on a swivelling base, which 
can also be swivelled from its normal 
position, 90 deg clockwise and 75 deg 
anti-clockwise 

The wheel spindle is so arranged that 
a wheel may be mounted at either or 
both ends, as may be desirable. This 
arrangement eliminates the need for a 
change-over of belt drive. Furthermore, 
the wheel, when mounted on the right- 
hand end of the spindle adjacent to 
the belt drive, does not overhang 
further from the wheel spindle bearings 
than does the wheel at the left-hand 
end of the spindle, which is the normal 
position for straightforward grinding 
operations. 

Fig. 7 shows the latest Jones and 





position relative to the vehicle, and the 
front and rear ends of the track 
assembly can be elevated or depressed 
by an electro-hydraulic mechanism to 
suit the loading and unloading heights 
required. At the rear, the minimum 
height is 1ft 3in and the maximum 
Sft. The front end can be raised to 
14 ft 6in or lowered to 5 ft. The con- 
veyor is designed for unit loads of 
2-cwt and a maximum load of 6 cwt. 

Model E.25 is similar in many 
respects, but the driver’s seat is not 
enclosed by a cab. The rear boom 
can be raised to a maximum of 6 ft and 
the minimum height of the end of 
the front boom is also 6 ft. 

The Model P is a much smaller unit 
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Shipman too] and cutter grinder. The 
table of this machine is mounted on a 
central spigot and bush and is arranged 
to swivel on its slide. A locking clamp 
is arranged at each end, and the table 
can be swivelled 8 deg on either side 
of zero for long taper work. For more 
acute tapers, the table can be swivelled 
up to 90 deg in the left-hand direction 
and 45 deg to the right, with double 
locking on a central facing. The stop 
dogs on the table may be set to limit 
the stroke, either as positive dead stops 
for grinding close to a shoulder or as 
shock absorbing stops with spring- 
loaded ends. 

The cross slide carrying the table is 
mounted on wide spread slides, one a 
vee and the other a rolJer chain slide. 
To ensure accurate movement, the cross 
screw js located immediately above the 
vee slide. Control of the cross feed 
movement is by handwheels at the 
front and rear of the machine. Both 
handwheels have adjustable graduated 
dials, which can be set to zero at any 
position so that the operator does not 
need to calculate the final reading. 

Particular attention has been paid to 
the design of the wheelhead. The 
flanges for the larger diameter grinding 
wheel are fitted with balance weights, 
so that by means of the balancing 
mandrel provided, the wheel can be 
accurately balanced. Provision is 
made for swivelling the wheelhead 
pillar to any desired angle; a graduated 
ring facilitates accurate setting. Eleva- 
tion is effected by means of two 
graduated handwheels, each fitted with 
an adjustable dial graduated in incre- 
ments of 0-001 in. 

The universal cutter head is adjust- 
able in centre height to allow between 
8 in and 12 in swing. It can be swivelled 
in both the horizontal and _ vertical 
planes and can be securely locked. The 
spindle is arranged to take indexing 
mechanism (supplied as extra equip- 
ment) for accurate spacing. Special 
attachments that greatly increase the 
scope of the machine are available as 
extra equipment. 


MOBILE CONVEYORS 


and has only one boom, the rear end 
of which is pivot mounted on the 
chassis. A pedestrian-controlled chassis 
is employed. The loading height is 
2 ft and the delivery height ranges from 
6ft to 11 ft. It is designed for a unit 
load of 2cwt and a maximum load of 
4-cwt, and its delivery rate is 50 ft/min. 
All the conveyors are mounted on 
Morrison, battery-operated _ electric 
chassis built by Austin Crompton 
Parkinson Electric Vehicles Ltd. The 
battery capacity and make can be 
varied according to customers’ require- 
ments. Charging can be effected at 
off-peak periods. It is claimed that the 
amount of electricity consumed by the 
larger chassis is 0-9 units per mile. 
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THE BEIER GEAR 


An Infinitely Variable Gear for a Wide Range of Applications, 


including 


variable gear for the transmission 

of horsepowers of useful magni- 
tude has been the aim of engineers 
throughout the ages, but mechanisms 
of this type have not yet been adopted 
for transmission systems of any quan- 
tity-produced motor vehicles. How- 
ever, a gear system that is said to 
fulfil the requirements for the trans- 
mission of powers from 1-2,000 b.h.p. 
or more has been developed by Dr. 
Joseph Beier of the Beier Infinitely 
Variable Gear Co. Ltd., 19, Ebury 
Street, London, S.W.1. An automobile 
automatic transmission based on this 
system has also been developed. The 
curves in Fig. 1 show that the mech- 
anical efficiency of this transmission 
varies from about 62 per cent when the 
output shaft speed is 20 per cent of 
engine speed, to about 974 per cent 
when the input and output shaft speeds 
are identical. In the particular system 
for which these curves were obtained, 
direct drive is engaged when the output 
shaft speed rises to 80 per cent of that 
of the input shaft. At this point the 
efficiency is about 95 per cent. A 
range of speed ratios from 1:1 to 4:1 
or 6:1 is normally provided, but an 
even greater range can be obtained if 
necessary. The system is said to be 
silent, reliable, smooth running and to 
need little maintenance. 

Before Dr. Joseph Beier turned all 
his attention to the development of 
infinitely variable gears, he was for 
many years with Brown Boveri and 
Co., of Mannheim, where latterly he 
was chief designer. He has developed 
infinitely variable gear systems for one 
of the cars designed by Dr. Porsche 


Te development of an infinitely 








| 
| 


SE 





“Vv 


Output shaft rpm — per cent engine 


Performance curves of the GA type 


Fig. 1. 
transmission 


Automatic 


and for a 5 ton truck powered by a 
150 b.h.p. diesel engine. The car is 
said to have been run successfully for 
more than 15,000 miles and the truck 
for more than 5,000 miles. The deve- 
lopment work was interrupted by the 
war, but subsequently further improve- 
ments have been made and the latest 
completely automatic, infinitely variable 
gear for trucks and buses is now being 
constructed in England. The system 
has also been applied to constant speed 
drives for aero engine superchargers and 
engine driven generators. Generator 
drives have been successfully tested at 
speeds as high as 6,000 r.p.m. The 
higher the speed the greater the power 
that can be transmitted by a gear of a 
given size. 


General principles 

A noteworthy feature of the arrange- 
ment is that the power is transmitted 
by the drag force in thin films of oil, 
temporarily of very high viscosity, 
between the driving and driven wheels. 
Therefore, metallic contact does not 
take place between the wheels. The 
driving and driven members each 
consist of an assembly comprising a 
number of discs on a common shaft. 
The discs on one shaft are of conical 
section, that is, tapered from the 
centre to the periphery. Those on the 
other shaft are flat discs flanged at their 
peripheries, and the faces of the flanges 
are chamfered to seat on the faces of 
the conical discs between which they 
are interposed, Fig. 2. All the discs 
are splined on their shafts on which 
they are free to float axially, except in 

far as they are constrained by a 
compression spring that bears against 
an end plate that holds the assembly 
together in a manner similar to that 
employed in some friction clutch units. 
The transmission ratios are changed by 
varying the distance between the axes 
of the driving and driven wheels. 

The number of discs adopted in 
the design depends upon the power to 
be transmitted. To increase the 
capacity of the gear, a larger number 
of discs can be employed. Alternatively 
larger diameter discs can be used; a 
face cam or other device can be incor- 
porated to increase the axial pressure 
exerted by the spring; or a number of 
sets of flanged discs, spaced equally 
round the periphery of a single set of 
tapered discs, can be employed. In 
units incorporating a number of sets of 
flanged discs, each set is mounted on a 
separate pivoted arm, and the motions 
of all the arms are synchronized so 
that the axes of the flanged discs are 
always equidistant from the axis of the 
tapered discs. 


ry Te. 
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Fig. 2. This diagram illustrates the principle 

of the friction drive arrangement of the 

Beier gear. Note the oil flow path indicated 
by arrows 


The film of oil between the discs is 
constantly renewed by their rotation, 
In the area of contact it is temporarily 
subjected to a high pressure, which 
considerably increases its viscosity. 
This high viscosity makes possible the 
transmission of the power by the oil 
film. The drag force that can be 
reacted depends on the area of contact 
and the thinness of the oil film. Mathe- 
matical analysis shows that the area of 
contact in the Beier gear system is 
much larger in proportion to the size 
of the components than can be obtained 
with any other arrangement. Further- 
more thin discs of this type have the 
advantage of being compact and light 
so inertia effects are correspondingly 
small. 

Under normal conditions,the gear has 
the capacity to transmit its rated power 
with negligible slip. Therefore its 
efficiency is high. However, if the 
gear is overloaded, appreciable slip 
occurs. This increases the drag of the 
oil films and therefore the load carrying 
capacity of the gears. Thus, the system 
can be run at loads considerably above 
its rated value. In these circumstances, 
the efficiency is lower and the assembly 
becomes hot. Nevertheless, there is no 
possibility of metal-to-metal contact 
between the discs, so that wear is 
negligible. 

Lubrication can be effected with oils 
of a light grade and of the usual 
properties. It is, however, desirable 
that the viscosity of the oil, so far as 
possible, should be maintained constant 
regardless of changes in temperature. 
In the smaller units, the heat generated 
is carried away by the oil and radiated 
through the casing, which may be 
finned, but a separate oil cooler may 
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GENERAL ARRANGEMENT OF THE BEIER GEAR FOR AUTOMOBILE AUTOMATIC TRANSMISSIONS 
Six swinging arms are employed in this unit to carry the tapered discs 





Fig. 3. 
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be needed in the larger sizes used for 
automobile applications. Silent run- 
ning is obtained because the action of 
the discs as they roll over one another 
is smooth and constantly cushioned 
by the oil film. The only source of 
noise in the unit is the meshing of the 
teeth of the coupling gears and of the 
idler wheels. If these are manufactured 
reasonably accurately, the transmission 
unit runs as silently as an electric 
motor. 


Automatic transmissions 
The advantages claimed for the 

Beier automatic transmission for cars 

are as follows : 

1. The infinitely variable gear ratio 
is automatically adjusted to suit 
engine speed and output torque, 
resulting in: 

a. Fuel economy 

b. Less wear on the engine, tyres 
and brake linings 

c. Easier driving 

d. Greater safety resulting 
simplified controls 
Improved performance, since 
maximum engine power can be 
used at any road speed. Alter- 
natively. a smaller engine can be 
used to give the same perform- 
ance with reduced first cost, 
lower fuel consumption and 
less weight. 

2. Simplified controls. The car is 
controlled by the accelerator and 
brake pedal only. 

3. Free-wheel action, reducing fuel 
consumption and general wear. 
The free-wheel is locked up simply 
by a partial application of the brake 
pedal. 

4. The car cannot roll backwards on 
hills. 
Aseparate reverse gear is not required. 


from 
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Direct drive is obtained at cruising 
speeds, so that there is no wearon 
the transmission during the greater 
part of the time. The driver can 
change to the indirect ratios when- 
ever he wishes. 

High mechanical efficiency. 

The following important 

facturing advantages: 

a. The transmission can be accom- 
modated entirely within the 
flywheel, and the space normally 
occupied by the gearbox is 
saved. This is a_ particularly 
useful feature for front wheel 
drives or rear engined cars 
The mass of the flywheel is 
usefully employed. In other 
words, the weight of a conven- 
tional gearbox is saved 
All parts of the transmission are 
suitable for quantity production 
Great flexibility of design. The 
capacity of the transmission can 
be made greater either by em- 
ploying more discs on each 
swinging arm, or by increasing 
the number of swinging arms. 

In this version of the Beier gear, the 

flanged discs are mounted on the 
output shaft of the transmission, and 
the tapered disc assemblies rotate about 
them in a planetary manner. The 
rotational speed of the output shaft 
varies according to the depth of engage- 
ment of the discs, which is automatically 
adjusted to suit engine speed and 
output torque. When the rotational 
speed of the output shaft approaches 
15-20 per cent of the engine speed, 
direct drive is automatically engaged 
and the whole mechanism rotates as a 
solid unit. This means that, in 
passenger cars, there is unlikely to be 
any wear on the system for 80-90 per 


manu- 


Fig. 4. The main components of a Beier automobile type gear, showing how they fit into a 
flywheel casing 


cent of the driving time. The trans- 
mission can give an infinitely low ratio 
and even go beyond to a negative ratio, 
sO a separate reverse gear is not 
required. 

A general arrangement drawing of a 
unit designed for a rear engined car is 
shown in Fig. 3. For an engine 
developing 25b.h.p. at 3,000 r.p.m., 
the diameter of the transmission of this 
type is about 12in. Another trans- 
mission assembly has been designed to 
fit into a flywheel housing, about 22 in. 
diameter by 9 in axial length, for a bus 
engine developing 140 b.h.p. at 2,000 
r.p.m., Fig. 4. The assembly illus- 
trated in Fig. 5 is another variant of the 
transmission, with the cover removed, 


Constructional details 

From Fig. 3, it can be seen that each 
set of tapered discs (6) is mounted on a 
splined shaft (5), which runs in ball 
bearings (4). Each splined shaft is 
carried at one end of a_ swinging 
arm (3). The swinging arms are 
pivoted on the pins (2), which are 
mounted in the flywheel (1). At the 
other end of each swinging arm there 
is a counterweight (3’), which not only 
balances the centrifugal force due to the 
mass of the set of tapered discs, but is 
of large enough mass to force the 
tapered discs inwards toward the axis 
of the transmission with a force that 
increases as the engine speed rises. 
The tapered discs (6) intermesh with 
flanged discs (7) which are concentric 
with the axis of the transmission and 
are carried on the key-pins (9) fixed in 
the end disc (8). These key-pins also 
register in the other end disc (10). The 
end discs are free to rotate relative to 
the output shaft (12), except in so far 
as they are constrained by a face cam 
(10’) secured to the disc (10). This 
cam engages with a counter cam (12’) 
fixed to the output shaft. The end 
discs, driven by the pins (9), rotate 
with the flanged discs, and the torque 
is transmitted to the output shaft 
through the face cams. 

The axial thrust of these face cams 
presses the flanged discs together in 
proportion to the torque applied to the 
output shaft. This pressure, acting 
against the influence of the centrifugal 
force on the counterweights, tends to 
squeeze the tapered discs out of mesh. 
The face cams function in both direc- 
tions of rotation and are therefore 
effective when reversing or when the 
car is overrunning the engine, as well as 
during normal running. 

On the swinging arms (3) there are 
also toothed segments (17) which mesh 
with a common gear ring (18). In this 
way the motion of all the swinging 
arms is synchronized. In Fig. 6 are 
shown the segment (17) and one of the 
swinging arms, and the tapered discs 
on their splined shaft. Steel rings (19) 
and (20) support the pivot pins (2). 
The inner periphery of the ring (20) 
forms a bearing for the carrier (22) to 
which is secured the ring gear (18). 

On the ends of the splined shafts (5) 
are mounted the inter-meshing gear 
wheels (23) and (24). The wheels (24) 





run on ball bearings on the pivot 
pins (2). On the pivot pins are mounted 
the gears (27), which mesh with an 
internal ring gear (28). This ring gear 
is fixed to a carrier (29). The carrier 
is free to rotate on a plain bearing (30) 
and round its periphery is a wire-coil 
type free-wheel (31). One end of this 
coil is fixed to the transmission housing 
by means of the adjustable anchorage 
(32), while the other end can be tight- 
ened by means of the crank (33) and 
is operated by the lever (34). 

Rollers (35) work in scroll shaped 
slots in the ring gear carrier (22). 
Connected to these rollers by means of 
shackles (36), which are guided by 
yokes (39), are brake shoes (38) with 
brake linings (37). These brakes 
come into contact with the inside of the 
gear carrier (29) when the rollers drop 
into notches (40) at the ends of the 
scrolls. This can only happen at the 
position of the adjusting ring carrier (22) 
that corresponds to the innermost 
position of the tapered discs, that is, 
at the highest gear ratio of the 
transmission. 


Starting from rest 

When the car is stationary 
and the flywheel, and with it 
the pivot pins, are rotating 
at idling speed in the direc- 
tion of the arrow, Fig. 3, 
the tapered discs are held in 
the outermost position by the 
pressure of the face cams 
(10’) and (12’). If necessary, 
this pressure can be aug- 
mented by a suitable com- 
pression spring, acting on 
the flanged discs. Since the 
car, and therefore the flanged 
discs, is at rest, the internal 
ring gear (28) also rotates 
freely in a clockwise direc- 
tion (provided the free-wheel 
is released). As soon as the 
engine is accelerated by 
opening the throttle, the 
counterweights force the 
tapered discs inwards. 

The reduction ratio of the 
transmission at any position 
is given by the equation : 


Xs. Te 
Ue am ter ter 
where X 


Effective running 


diameter of the 
tapered discs 
Speed ratio be- 
tween engine and 
output shaft 

R = Fixed diameter of 

the flanged discs 
r, ~ Diameter of the 

ring gear (28) 

r, ~ Diameter of the gear (23) 

r, ~ Diameter of the gear (24) 

r’, = Diameter of the gear (27). 
At a certain value of X, which will 
be called X-=x,, the equation becomes 
Ue1—1, and beyond this point, the 
value of Ue changes its sign. As the 
engine speed becomes greater and the 
discs are moved inwards from their 
outermost position, the speed of the 
outer wheel becomes gradually less 


Ue 


Fig. 5. 
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until the position X=x,, when it tends 
to change its direction of rotation. 
The outer wheel is prevented from 
doing this by the wire coil of the free- 
wheel. Thus, the car begins to accel- 
erate and its initial reduction ratio is 
1:*. As the engine speed is further 
increased the tapered discs are gradually 
forced further into mesh with the 
flanged ones, and the reduction ratio 
automatically approaches closer to the 
value 1:1] When the ratio has ap- 
proached to within 15-20 per cent of 
this value, the movement of the arms (3), 
transmitted through the toothed seg- 
ments (17) to the adjusting ring (18) 
and its carrier (22), causes the notches 
(40) to engage the rcllers (35). This 
allows the brakes (37) and (38), with the 
assistance centrifugal force, to 
engage the carrier (29) of the outer 
wheel (28) which it accelerates from 
rest to engine speed. Then the whole 
transmission rotates as a solid unit. 
The greater the engine speed the 
greater the accelerating force. 
Driving uphill 

If the car with the transmission in 

direct drive, is driven up an increas- 
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The GA type transmission with its cover removed 


ingly steep gradient, the engine speed 
gradually decreases until either : 

The increasing torque and the 
increasing pressure of the face cams 
(10’) and (12’) on the flanged discs 
forces the tapered discs outward and 
causes the toothed segments (17) to 
rotate the adjusting ring (18) and its 
carrier (22) with such force that the 
remaining centrifugal force of the 
brake shoes on the rollers (35) is 
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overcome, or: 
if previously, while the car has been 
running at a higher speed, the driver 
has locked the outer wheel by means 
of the lever (34), the transmission 
remains in direct drive until the 
lever is released. 

The lever (34) can be arranged, for 
instance, so that it can be actuated by 
depressing the accelerator against a 
spring stop beyond the full throttle 
position. With this arrangement, hills 
can be taken in direct drive so long as 
the engine does not stall. When a 
change is made to indirect drive, the 
transmission ratio is adjusted auto- 
matically so that the engine speed 
remains practically constant for a 
given throttle position. It is impossible 
to stall the engine, even against very 
great resistance, because under such 
conditions the ratio automatically 
approaches 1: ©. The maximum 
torque that can be developed is limited 
only by the design of the particular 
transmission. 


Free-wheeling and using the engine 
as a brake 

If the throttle is closed while the car 
is being driven on _ the 
indirect ratios with the car 
overrunning the engine, the 
outer wheel (28) is released 
by the free-wheel (31). This 
free-wheel action helps to 
reduce fuel consumption. 

When braking on level 
roads, the brake pedal can 
be so arranged that during 
the first part of its travel it 
actuates the lever (34), which 
tightens the free-wheel coil 
(31), without actually apply- 
ing the wheel brakes. In 
this way, a variable braking 
force can be applied to the 
outer wheel of the unit. 
In these circumstances, the 
car will drive the engine in 
a gear ratio that will increase 
in proportion to the torque 
reaction to the output shaft 
of the transmission. As the 
car slows down the trans- 
mission adjusts itself to main- 
tain practically constant 
engine speed. Therefore on 
occasions when the car has to 
be slowed slightly without 
actually applying the wheel 
brakes, the engine is kept 
running at speed, ready to 
take up the drive instantly. 

When braking is necessary 
on a downward gradient, the 
wire coil free-wheel can be 
used to brake the outer 
wheel (28) to a greater or lesser extent 
by partially depressing the brake pedal 
as already described. The driver can 
thus use a higher or lower engine speed 
to give an infinitely variable braking 
force. With the outer wheel fully 
locked, the braking force is considerable. 


Reversing 


When the engine is idling, the outer 
wheel (28) rotates forwards as already 
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described. If this outer wheel is 
braked by a slight movement of the 
brake pedal, the vehicle begins to move 
backwards. The speed of the vehicle 
in reverse will not increase, however, 
if the engine speed is increased, because 
centrifugal force drives the tapered 
discs deeper into mesh with the flanged 
ones. At very high engine speeds, 
the car will come to a standstill as the 
condition X = x, is reached. 

The speed of the car in reverse is 
greatest at the smallest throttle opening, 
and since the reverse ratio is very low, 
the vehicle will only travel backwards 
slowly. If the car is stopped when 
climbing a gradient, and begins to run 
back, the gear ring (28) is turned in the 
direction that locks the free-wheel, so 
that further motion in reverse is 
impossible. 

Vehicles fitted with this gear can be 
controlled entirely by means of the 
accelerator and the brake pedal, since 
a separate control is not required for 
reversing. Initial movement of the 
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Fig. 6. A swinging arm and tapered disc 
sub-assembly 
brake pedal applies the dynamic brake, 
that is, braking by the engine, and only 
when maximum retardation is required, 
need the wheel brakes be applied. This 
gives effective control of the car on 
hills and reduces wear on the brakes. 





The manufacturers state that a 
report received from Dr. Porsche, 
copies of which are available, confirms 
that the Beier transmission in the 
Volkswagen car performed extremely 
well and fulfilled all claims made for 
it. By comparison with automatic 
transmissions based on hydrodynamic 
drives, the mechanical efficiency of the 
Beier type of transmission is relatively 
high. An efficiency of 85 per cent can 
be expected of a hydrodynamic drive 
running at a transmission ratio of 2:1, 
but it is liable to fall off rapidly at 
higher or lower ratios and may be no 
more than 65 per cent at 13:1. The 
curves given for the Beier gear show 
that the efficiency is 95 per cent just 
before direct drive is engaged and at a 
ratio of 2:1 the efficiency is 88 per cent. 

Modifications can be made to the 
design to suit special requirements, for 
instance, a positive neutral. Many 
components can also be made inter- 
changeable between different size units 
so that they are common to a range. 


FURNACE ELEMENTS 


An Important Silicon Carbide Development 


carbide electric heating elements for 


[- recent years the use of silicon 
high 


temperature furnaces has 
greatly increased. They have many 
advantages over metallic elements. 
For example, they can be operated at 
high temperature and watt loadings 
and can be brought quickly up to 
temperature without the need of any 
complicated control system. They 
can also be used in conjunction with 
all the normal type of refractories, and 
do not require protection in special 
atmospheres. Finally, they are com- 
paratively inexpensive. Nevertheless, 
they have hitherto also suffered from 
disadvantages, perhaps the most im- 
portant of which is that their useful 
life is generally short. Furthermore, 
this country has, up to now, been 
dependent on imported elements. 

The Morgan Crucible Company Ltd. 
of Battersea Works, London, S.W.11, 
with its extensive knowledge of refrac- 
tories and experience in furnace and 
foundry practice has now succeeded in 
improving this type of element. Many 
years of research and development 
work have resulted in the production 
of a new silicon carbide element which 
is being marketed under the name of 
Crusilite. This is a one-piece silicon 
carbide tube produced by a completely 
new method, in which the central 
hot zone is in the form of a spiral of the 
requisite length. 

It is entirely suitable for working 
over a wide range of element tempera- 
ture from 800 deg C to 1575 deg C 
(1472 deg F to 2867 deg F), and its 
rate of increase of resistance in use is 
relatively slow. This shows a con- 
siderable advance on the earlier types of 
silicon carbide elements, which invari- 


ably showed a rapid increase of 
resistance in use. Known as “ageing,” 
this characteristic necessitated elaborate 
electrical arrangements to provide the 
voltage reserve needed to maintain 
the required power input. Even so, 
frequent replacement of the elements 
was necessary every time their resistance 
rose beyond the capacity of the power 
supply to provide adequate radiated 
wattage. Crusilite “ages” more slowly 
and therefore it can be operated for 
very much longer without replacement. 

As it is in one piece it is stronger, too, 
than the other types of silicon carbide 
elements, which have, in the past, 
always been made in three sections, the 
hot zone being of a different material 
from the cold ends. The cemented 
joints have been a frequent source of 
failure, and distortion when heated has 
been not uncommon. Crusilite does 
not suffer from these defects; it has no 
joints to fail. 

Such is the strength of the material 
used in its manufacture that a highly 
efficient terminal arrangement can be 
used. At present available for the 10 
and 14mm diameter elements only, it 
consists of special metal terminal caps 
shrunk on to the metallized ends of 
the elements. Although in some 
furnaces where space is restricted, it 
may not be possible to make use of 
these terminal caps—in which case 
the elements can be supplied with 
metallized ends only—it is hoped that 
users will take advantage of them. In 
designing a new furnace it is parti- 
cularly advisable that provision should 
be made for this improved terminal 
arrangement to ensure trouble free 
operation. 

Not only do the shrunk-on terminal 


caps assure a good electrical contact with 
the silicon carbide but they also provide 
an easy means of connection to the 
power supply. Two nuts are fitted 
to the threaded pillar which is an 
integral part of each cap. To connect 
to the supply it is only necessary to 
attach the flex or braid to the pillar 
and to screw the outer nut onto it. 
If the inner nut is held by a spanner 
during this operation, the element 
cannot rotate and in fact, no strain is 
put on the element in any direction. 
The use of these terminal caps, there- 
fore, also reduces the risk of element 
breakage during installation. 

The method of manufacture of 
Crusilite enables the elements to be 
made over a range of resistance, and 
suitable resistance values are held in 
stock to cover the electrical conditions 
most frequently met in common 
practice. Despatches from manu- 
facturer’s stock will be within a 
tolerance of +10 per cent of the 
nominal, but the resistance of all 
elements supplied as a set for any 
particular furnace will not vary by more 
than +5 per cent of the mean, and, in 
many cases, by considerably less. 
This narrow tolerance is of great 
advantage to users. It ensures even 
heating throughout the furnace and is 
particularly valuable when elements 
are connected in series. 

The introduction of Crusilite should 
give furnace designers and manu- 
facturers of high temperature electric 
furnaces the necessary confidence— 
which has hitherto been lacking—to 
proceed with further development work, 
whilst the user is now assured of a steady 
supply, with no delivery worries, of a 
reliable and economical heating element. 
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COLD WORKING LUBRICANT 


A Process With Many Applications 


NEW metal treating process 
(chemical process) which greatly 
extends lubrication limits in the 

cold working of steel, has recently 
been developed by the Pennsylvania 
Salt Manufacturing Company in the 
U.S. Designated as the “ Pennsalt 
Foscoat Process,” it consists in cleaning, 
pickling and applying a new phosphate 
coating and specially developed lubri- 
cants to steel. A heat-resistant lubri- 
cating surface is produced. It is 
chemically interlocked with the steel 
and, therefore, possesses exceptional 
adherence even under the most severe 
working conditions. 

It was to improve earlier German 
work in cold extrusion that the new 
phosphate coating chemical bath was 
aovdinadd by researchers of the Heintz 
Manufacturing Company of Phila- 
delphia. Joint research conducted by 
Pennsalt and Heintz has resulted in 
the evolution of the carefully integrated 
Foscoat metal preparation process. 

The efficiency of the new process has 
been successfully demonstrated in cold 
extrusion. The next step awaits the 
general availability of press equipment 
of sufficient size and designed to take 
advantage of the raised lubrication 
limits. But of more immediate impor- 
tance to industry are the remarkable 
results which have been attained in 
such applications as tube drawing, wire 
drawing, deep drawing (ironing), deep 
stamping, and similar cold working 
operations. In these operations there 
generally exist two limitations—lubri- 
cation and the ductility of the metal. 
The first of these is virtually eliminated 
by the chemically bonded lubrication 
film imparted to steel surfaces by the 
process. 

Significant economies resulting from 
this improvement in lubrication include 
elimination of intermediate 
press operations, as well as 
annealing and chemical treat- 
ing operations; reduced con- 
sumption of chemicals because 
of compatibility; increased 
production with existing 
equipment; savings in metal 
or reduction in scrap losses, 
and considerable extension in 
the life of costly dies. 

In wet drawing of fine steel 
wire, for example, commercial 
application of the new process 
resulted in a 40 per cent 
increase in the rate of pro- 
duction — actually to the 
highest rate of capacity of the 
drawing equipment. Despite 
this speed-up, die life was 
increased 24 times. In dry 
drawing of steel wire shapes, 
such as triangle and square 
wire, from round stock, one 
application of the _ process 


to finished shape 
anneals and 
previous 


permitted drawing 
without the intermediate 
re-coating required in 
processes. 

Production use of the _ Foscoat 
Process at Heintz Manufacturing Co. 
has made possible substantial econ- 
omies in the fabrication of automatic 
washing machine tubs. Reductions in 
scrap losses due to rejects and in down- 
time for stoning of dies have resulted 
in an increase of 140 per cent in output. 
In deep drawing (ironing) of steel 
cartridge cases, 80 per cent reductions 
in wall thickne in the metal were 
possible with single application of 
the new proce without intermediate 
annealing. ‘This represents a 100 per 
cent improvement over conventional 
practice. 

In actual production in rod-pulled 
tube drawing, overall reductions of 
80 per cent were achieved with a single 
application of the Foscoat Process, or 
about 60 per cent improvement over 
that previously obtained. In another 
tube mill, using plug-drawing, overall 
reductions of 60 per cent were obtained 
with one application of Foscoat, which 
is also a 60 per cent increase over 
existing practice 

Even greater savings are in prospect 
in commercial cold extrusion, for the 
process can often eliminate the neces- 
sity for forging or upsetting of heated 
billets. These operations generally 
require a starting billet twice the size 
of that necessary for cold extrusion. 

Savings are also possible by adapting 
plain carbon steel for applications 
ordinarily requiring steels containing 
critical and expensive alloying 
materials. Cold extrusion involves the 
concept of steel as a plastic material 
which, when the barriers of friction are 
sufficiently extended, will flow under 


Hollow cylindrical steel component drawn in four stages from the 
cup on the left, with no intermediate annealing and one applica- 


tion of the Foscoat process 


pressure. Stressing the steel in com- 
pression—in contrast to cold drawing 
where forming is performed by stress- 
ing the metal in tension—permits a 
drastic kneading action that increases 
strength characteristics considerably, 
with but slight effect on ductility. 

Cold extrusion, made possible by 
improvements and modifications to 
phosphate coating techniques, was 
developed and used in Germany during 
World War II, principally as a steel- 
saving device, to produce cartridge 
cases, other ammunition components, 
gun barrels, airplane parts and other 
tubular or cylindrical bodies. 

Immediately after the war, realizing 
its potential value to America, Heintz 
engineers studied German methods, 
correlated data and, with the aid of 
German technicians, carried out 
several research contracts for the United 
States Government. This preliminary 
work forms the basis for cold extrusion 
developments in the United States. 
Subsequently, Heintz technicians 
developed the new phosphate coating 
and lubricant around which the Fos- 
coat process has been built. 

But because the process required 
compatible metal treatment chemicals, 
and because Pennsalt had _ wide 
experience in this field and was 
equipped to produce a complete line of 
products integrated in one process, 
Heintz turned its development over to 
Pennsalt for further research. It was 
in this research and development that 
the present Foscoat process was 
evolved. 

Foscoat is a specially formulated 
phosphate coating which can be applied 
by immersion, flooding or spraying, 
and forms a strong, adherent coating 
chemically bonded to the steel. This 
highly adsorbent coating functions as a 
host for Foslube, an organic 
lubricant which is designed to 
react chemically with the 
Foscoat, in addition to being 
physically adsorbed and 
absorbed. The combined 
action gives a_ heat-resistant 
surface interlocked with the 
metal and which has excep- 
tional adherence even under 
the most severe working con- 
ditions. In view of the 
importance of proper pre- 
cleaning and preparation for 
cold working, the complete 
process was worked out to 
include pickling and special 
alkaline cleaners. 

While the process is already 
being used in regular opera- 
tion in various cold working 
plants, Pennsalt’s immediate 
objective is to extend it to 
other cold working operations 
where it may be applicable. 
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CURRENT PATENTS 


A Review of Recent Automobile Specifications 


Compound throttle lever 


[X vehicles of relatively high power: 
weight ratio, initial opening of the engine 
throttle valve may cause an undesirable 
snatching effect, especially when one of 
the lower gears is aed if an undue 
amount of back-lash has developed in the 
transmission. ‘To cbviate this, it is pro- 
posed to fit a compound thrattle lever by 
which initial opening of the throttle is 
effected by a cam action giving sensitive 
control and a smooth build-up of power. 

The main lever A is a_ substantially 











No. 704801 


rectangular frame journalled between its 
ends on the throttle valve spindle B. A 
cam lever C is pivotally mounted on the 
main lever at D so that its cam nose E 
co-acts with a roller at the extremity of 
throttle lever F. Lever C is permitted a 
limited amount of independent movement 
before it engages an abutment G on the 
end of lever A. The usual ball stud for 
connection to the throttle linkage is 
secured to the end of the lever C. Patent 
No. 704801. S.U. Carburetter Co. Ltd. 


Bonding heat exchanger elements 


O effect a fluid-tight junction between 

tubular and plate elements of, for 
example, an aluminium heat exchanger, a 
bonding medium of the thermosetting 
resin type, such as “ Araldite,” is used. 
The header plate A comprises two sheets 
of aluminium alloy with an intervening 
layer B of thermosetting resin, only 
partially cured in order to secure the 
sheets while they are bored to receive the 
tubes C. Only a small clearance is 
arranged for the tubes in the holes and, 
after insertion, the assembly is subjected 
to a heating process while the two header 
plates are pressed together. The resin is 
forced from between the plates into the 
clearance around the tubes, as at D, and 
in this position is completely cured to 
consolidate the joint 

If sufficiently close tolerances are held 
it may not be necessary to apply pressure 
as capillary attraction will cause the resin 
to flow freely between the joint surfaces. 
A thermosetting resin is also of advantage 
in bonding elements of dissimilar metals, 
since it provides the insulation necessary 
to prevent electrolytic corrosion. The 





No. 705569 


method, however, is not limited to a resin 
bond, and for metal assemblies solder, 
copper, or other brazing material may be 
used. Patent No. 705569. Imperial 
Chemical Industries, Ltd. 


Air-cooled, two-stroke 
diesel engine 


HE object of this form of construction 

for the cylinders of a loop-scavenged 
two-stroke engine is to avoid heavy metal 
sections in way of the port belt and thus 
obviate the risk of deformation under 
thermal stressing. Secured to the main 
engine block by through bolts A, the 
cylinder casing B supports the upper part 
C of the cylinder head attached by four 
bolts D. ‘The head proper is clamped 
between C and the cylinder by eight bolts 
E. In the port belt, the scavenge and 
exhaust apertures are of the same axial 
length and positioned at the same level 
and are thus accommodated in a relatively 
narrow annulus giving a minimum inter 
ference with the finning of the cylinder. 

Cooling air passes over the cylinder by 
way of orifices F above and G below the 
port belt. To facilitate cooling in the 
region of the exhaust duct, passages H and 
J are provided in the cylinder casing and 
the cylinder respectively. Scavenging air 
is supplied from longitudinal ducts K in 
the engine block. Patent No. 705379 
Klockner - Humboldt - Deutz, AG. 
(Germany). 


— | 
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Rear suspension 


N this suspension a rigid rear axle 

mounted on helical springs is stabilized 
resiliently in the transverse direction. The 
axle casing is linked to the vehicle frame 
by longitudinal members A and is free 
to oscillate against the constraint of 
springs B. ‘Transversely, the connection 
between the axle and the frame is estab 
lished by two straight rods or tubes D. 
These are articulated between approxi 
mately central positions on the axle and 
the ends of short laminated springs C 
clamped to the outer faces of the frame 
members to the rear of the helical main 
springs. In operation, springs C add a 
varying force to the reaction force of 
springs B. 

Since movement of the axle 
arc, departing somewhat from a 


is in an 
vertical 


No. 705563 


transverse plane, the rods D are subjected 
to torque stresses and consequently are 
furnished with resilient rubber bushings 
at the end connections. The springs C 
are arranged to diverge downwardly 
Patent No. 705563. Fiat Societa per Azion 
(Italy) 
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No. 704990 


Sealing vehicle doors 


HIS bilobular sealing strip, of sponge 

rubber or similar resilient material 
wholly or in part covered with fabric, is 
inexpensive, readily opened and firmly 
retained in position. The door post con- 
sists of an outer panel A, formed with a 
corner rebate and a jamb rail, and an 
inner finishing strip B having a U-shaped 
marginal recess C. Spot welds secure the 
outer limb of the recess to the margin 
of the jamb rail. One lobe of the sealing 
strip D is seated in the recess and retained 
by a suitable adhesive. If desired, addi- 
tional security is obtained by a number 
of drive nails E. The other lobe lies 
closely against the outer face of the jamb 
rail and in way of the inner corner of 
the door. 

In a modification, both the jamb rail 
and the outer limb of the recess in the 
finishing strip are furnished with con- 
tiguous flanges F, also spot welded, and 
the sealing strip is formed with an angled 
recess between the two lobes to embrace 
the flanged margin of the post. Patent No. 
704990. esate Steel Co. Ltd. 


Spark ignition, fuel 
injection engine 


A DISC-SHAPED combustion chamber 
providing a compression air swirl of 
high velocity is the characteristic feature 
of this engine in which combustion is 
independent of the spontaneous ignition 


quality of the fuel and knocking is 
prevented. In the working cylinder the 
flat-topped piston has only a mechanical 
clearance from the face of the cylinder 
head in which the shallow disc-shaped 
combustion chamber A is arranged in a 
vertical, longitudinal plane offset from 
the cylinder axis. The diameter of the 
chamber is only slightly less than that of 
the cylinder and the compression ratio 
may be from 8:1 to 13:1. Inlet valve B 
and exhaust valve C, seated centrally in 
the opposite walls of the chamber, lie in 
a horizontal, transverse plane. 
Communication between cylinder and 
chamber is by a throat D arranged with 
its axis tangential to a circle concentric 
with, but of substantially less diameter 
than, the periphery of the chamber. The 
cross-sectional area of the throat is pro- 
portioned to produce in the cylinder a 
pressure of from 25 to 50Ib/in? above 
that in the chamber at the commencement 
of fuel injection in order to maintain the 
directed air flow during the initial stage 
of combustion. Fuel is injected by a 
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spraying downstream of the air 
swirl, as shown. The spark plug F is 
mounted 30 deg to 45 deg downstream of 
the injector. Ignition is timed to be simul- 
taneous with the commencement of 
injection. 
Combustion i: 


nozzle E 


in‘tiated op the electrical 
ignition of the first increment of fuel 
injected and a flame front is established 
between the spark plug and the centre of 
the chamber Flame propagation is 
impeded by the maintained air swirl and 
also by encountering excessively rich 
mixture as the front tends to approach the 
injection nozzle. ‘The practical effect is 
to maintain the flame front in its position 
relative to the plug and injector nozzle 
whilst it travels counter to the air swirl 
until injection is completed and the piston 
reaches top dead centre. 

The specification also includes descrip- 
tions of three two-stroke engines; a port- 
scavenged unit with a lateral, vertical 
chamber, a valve-scavenged engine with a 
lateral, horizontal chamber and a_ loop- 
scavenged design with the chamber 
vertical in the cylinder head. Patent No 
704800. Texaco Development Corporation 
(U.S.A.). 


Silencing an air-heating system 


ITH a vehicle warming system in 

which air is heated from the coolant 
radiator and the exhaust system, disturb- 
ing noises, originating in the exhaust 
manifold as well as being produced by 
the air flow, may be transmitted to the 
interior of the vehicle. Such noises are 
almost eliminated in this arrangement, 
which is claimed to be particularly effec- 
tive against the transmission of high 
frequencies. 

The engine exhaust manifold A _ is 
enveloped by an air-heating conduit B 
having at its forward end an intake cone 
C to receive air from behind the radiator 
fan. Constructed of sheet metal, this 
conduit has spaced double walls, the inner 
wall being slotted or perforated and the 
intervening space filled with a sound- 





























SEPTEMBER 1954 








No. 705091 


damping material, such as glass wool. 
From the conduit the heated air flows 
through a duct D to a distribution 
chamber E on which is fitted a flap F, 
controllable by the driver, admitting air 
to the vehicle body in the space forward 
of the driving seat. A branch duct G leads 
to nozzles at the base of the windscreen 
for demisting or defrosting purposes. 

In the diagram warm air is being 
delivered to the body space and also to 
the windscreen nozzles. By closing flap 
F all the air can be directed to the wind- 
screen and by manipulating control H the 
flap J in duct D may be opened to divert 
some or.all of the air to the engine com- 
partment or, if desired, through a duct to 
the exterior of the vehicle. Patent No. 
705091. Daimler-Benz A.G. (Germany). 


Electro-deburring 


HE usual sulphuric acid-phosphoric 

acid bath used to polish steel to a 
bright, lustrous finish will not produce 
such satisfactory deburring as is generally 
required. An addition of chromic acid will 
effect some improvement but imposes a 
limit on the period of time that the bath 
can produce simultaneously acceptable 
polishing and deburring. This is attri- 
buted to the formation, in cyclic oxidation 
and reduction, of too much trivalent iron 
and trivalent chromium. For continuous 
and simultaneous polishing and deburring. 
a suitable concentration of a trivalent 
metal, substantially unaffected by cyclic 
operation, is required. 

It is claimed that the introduction of a 
small amount of dissolved, stable, tri- 
valent metal in mineral acid baths will 
produce the desired results on plain 
carbon steels and alloy steels containing 
not more than 6 per cent of combined 
alloying ingredients. Aluminium, tung- 
sten, titanium, molybdenum and_ zir- 
conium are considered suitable, to the 
amount of 0-1 to 3-0 per cent by weight 
of the bath. Should chromium be 
included, to enhance the lustre of the 
polish, the aluminium concentration 
should be from 0-3 to 1-8 per cent and 
chromium form the balance up to a 
maximum of 3-0 per cent. A chromium- 
containing bath is undesirable if the 
articles being treated are to be subse 
quently nickel plated, as chromium may 
be carried over with ill effect. 

The anode current density can vary 
from 50 to 500 amp/ft? at temperatures 
from 100 to 250 deg F. Preferred ranges 
are from 75 to 200amp/ft? at 150 to 
220 deg F. WDuring the operation, iron 
dissolved from the work in the trivalent 
form, is reduced to ferrous iron at the 
cathodes, is continuously precipitated, and 
can be removed by filtration. Representa- 
tive bath compositions and treatments are 
detailed in the specification. Patent No. 
704945. Société Jacquet-Hispano Suiza 
(France). 
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Syndrom ic 
Automatic 
Lubrication 
soon pays 
for itself! 





‘INCREASES YOUR PAYLOADS 10% 


From the moment you equip your vehicle with ‘ Syndromic ’ Lubrica- 
tion it begins to pay for itself! First, it saves up to 75° on lubrication 
costs. Then, it ensures less wear on bearings because it automatically 
lubricates up to 80 bearings (using 2 pumps) at periods controlled by 
mileage. As a result, maintenance and replacement time and costs 
are kept down to a minimum. 

But besides all that, ‘Syndromic’ lubrication saves the hours spent 
in the service bay. Jt lubricates while the vehicle is working, allowing 
you to increase your vehicles’ payloads by as much as 10% ! 

It’s obvious that ‘ Syndromic’ lubrication soon pays for itself ! 

Ask for a Tecalemit technical representative to call and discuss the 
*Syndromic’ system with you. 


TECALEMIT 


The Authority on Lubrication 
PLYMOUTH, ENGLAND 
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AFETY 


STEERING J WHEELS 


BEST IN THE LONG RUN 


Constructed with hardened and tempered 
twin steel arms, rolled steel rim incorporating 
finger grips, and the WHOLE WHEEL 
covered with Non-Flam “ DOVERITE”’ 
which is impervious to oil and grease, 





always warm and clean to handle, and 


cannot rust. THE NO-TROUBLE WHEEL. 


Manufactured by 
DOVER LIMITED, NORTHAMPTON 


DOVER STEERING WHEELS 
are supplied to all the leading 


No. 173 Commercial Vehicle Manufacturers 


SPRING ARM TYPE 
DAMPS OUT ENGINE VIBRATION FIRST IN 1906 — 
AND ABSORBS ROAD SHOCKS. 


7 / 
We undertake the RE-COVERING and re-conditionin Stl ¢ e rex | 
» n - 


of all make of metal-constructed Steering Wheel 
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) QUITE A SIMPLE 
perc GENTLEMEN 


And after a session with heads wrapped 
in wet towels, our design department 
will emerge triumphantly with the spring 
calculated to do the job better than any 
other. It’s as well to call us in at the 
design stage, you know. More 

than thirty years facing up to this 

sort of thing has taught us most 


of the answers. LEAVE /7 7. 


CUUIS 


THE LEWIS SPRING CO., LTD. i Stee ces 


RESILIENT WORKS, REDDITCH. ‘Phone : REDDITCH 720/1/2. WORK, WIRE FORMS 
OLUTE SPRINGS 


London Office : 321, High Holborn, W.C.1. ‘Phone: Holborn 7479 & 7470. 
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R.0. COMPONENTS 


built to take the load ! 





On Stand 217 we exhibit a representative 
selection of Major Components, Assem- 
blies and Accessories for the Motor 
Indust<7 including:— 
Typical C.V. Chassis Frame 

8 ton Rear Axle Case 

Eaton Type Axle Case 

25 cwt. Axle Case 

Trailer Axles, including one capable of 

carrying 18,000 lb. 
Spiral Bevel Driving Axle 





Front Axle with hydraulically operated 
brakes 

Road Wheels (light van type) 

Selection of Bolts, Nuts and Repetition 

Parts 


Wheel Studs and Nuts 
Various pressed components, Sumps, 
Petrol Tanks, etc. 
RUBERY, OWEN & CO., LTD., 
DARLASTON - SOUTH STAFFS. 


R.O. STORAGE EQUIPMENT 


. « » « built to take components. 





On Stand 176 we exhibit Steel Storage Equipment for 
Works, Garages and Service Stations. Including 

Steel Shelving 

Steel Racks 

Bins 

Tool Lockers and Cupboards 

Work Pans, Stack Pans 

Clothes Lockers 

Selection of Steel Pallets for Material Handling. 


RUBERY, OWEN & CO., LIMITED, 
Industrial Storage Equipment Division, 
WHITEGATE, WREXHAM, N. WALES. 
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“Cast iron eh? Of course, now we 


machine wet” 


“Since the production team introduced IRONEDGE, we've had 

no more trouble with cast iron. Production is up and everybody’s 

happy. 

When we machined dry, the high duty iron we used was a terror 

on the tools. They lost contour in next to no time and the electric 

motor bearings were wrecked by a fine, dry dust. The component 

finish wasn’t too good either. 

IRONEDGE has stopped all that. Cutting tools now last longer, 

we get remarkable finish when grinding, that destructive dust is 

washed away—and the inspectors are more than satisfied 

it’s economical, too, We're using a 1:25 dilution upwards, and 

the results speak for themselves.”’ 
Write for Publication §.P173 which gives full ney 20 agg nm Heng mg Sey “ 4 eer gecdie 
details of the Fletcher Miller Cutting Fluid 6,505 surface feet/min. and flow of IRONEDGE 1:40 


Keep culting with ~ 
G2hy CH tT AAA) CUTTING FLUIDS 


FLETCHER MILLER LTD- ALMA MILLS -HYDE -CHESHIRE 


Telephone : HYDE 781 (5 lines) Telegrams : EMULSION, HYDE. 





C.F. 85 





MECHANICAL AIDS TO PRODUCTIVITY 





a piFl , 
to your production 


At every stage of production and despatch, mechanical 
handling is helping to save labour... cut costs... get 
the goods there on time. 


Every month, MECHANICAL HANDLING—the only British 
journal devoted entirely to the subject—shows how these 
are being used to increase production and save money by 
improved efficiency. There’s a system for YOU in your 
business. Take the first step to increased production . .. 
place a regular order for MECHANICAL HANDLING now ! 


Ar9 


TO: 
MECHANICAL HANDLING 


DORSET HOUSE - STAMFORD STREET ~- LONDON S.E.1 


Please enter my name as a subscriber for the next 12 issues. 
I enclose remittance value £1 15s. (U.S.A. $5.50, Canada $5.00). 
Remittances from overseas should be made by money order or bank draft in 
This pedestrian-controlled electricar conveyor is easy to sterling on London out of a registered account, 
handle,"has} forward and reverse drive, and a maximum 


delivery height of 11 ft. 


POST THIS’ FORM TODAY 
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4,083 g.t. built 


Ye pster Line 


The sheaves and rollers of these davits made by Scha. s Davits Ltd. for the Elder Dempster 
liner M.V. “*Aureol’’, are cast in Meehanite metal. The choice of Meehanite metal was 
obvious—its anti-corrosion properties, close uniformity of grain and h gh strength 
were too important as safety factors to be ignored. With Meehanite the 
scientific balancing of materials and methods ensures that each casting 
has the precise properties required for the job, Whether you 
require small repetition castings or larger castings up to 
twenty tons, we can meet your need. Why not consult us 


on any of your present or future needs in castings ? 


ASHMORES MEEHANITE ASHMORE, BENSON, PEASE & CO 


ETORS THE POWER-GAS CORPORATION LTD) 
STOCKTON-ON-TEES 
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lotinttely 
better production. 


A ‘fully automatic vertical- 
slide air-operated machine of 
advanced design, and embodying 
the following special features : 








Automatic double weld pressure, Electronic weld and freeze time, and low voltage 


foot pedal control. 


Interchangeable reversible adjustable arms, having front or sides and angular fixing* 


Bottom arm secured to a universal double slide that gives micro adjustments sideways 


and vertically, with jack to ensure rigidity 


Tee slotted heads provided for Projection Welding 


Manufactured in 25, 40, 60, 75, 100 and 150-kVA capacities with varying arm lengths. 


Let us have your requirements no matter if u is for a standard 


or a special purpose machine. | | 
Designers and Manufacturers of all types of 

Our services are at your disposal, Resistance Welding Machines, including Foot | 
| Operated and Auto-Air Operated Pivot Spot, 
Air-Operated Vertical Sliding Head Spot and 


Standard Resistance Welders Ltd. | in sce rin ta wd sae we! 
MUCKLOW HILL «- HALESOWEN ~- BIRMINGHAM | Purpose Welders. 


Telephone Halesowen 1384. Telegrams. “ Springacar,’’ Halesowen. 





in 


* specialists in 
Rubber and 
Synthetic Rubber 
Mouldings 
for Industry... 





PRECISION RUBBERS LTD. 


bi 7 Pe Ey Manufacturers of Rubber Parts for 
* Zoiiypes to Bulk Production ROLLS-ROYCE tro. 


PRECISION RUBBERS LTD . BAGWORTH LEICESTERSHIRE Phone BAGWORTH 241/2 
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SPECIALISTS IN 
HIGH-TENSILE ALUMINIUM BRONZE CASTINGS 


NON-FERROUS CASTINGS 
MACHINED PARTS 
CHILL-CAST RODS & TUBES 
ave supreme in their field 


BIRKETT & SONS LIMITED - HANLEY ° STAFFS 


IN ASSOCIATION WITH Grams: Birkett, Hanley 


"Phone: Stoke-on-Trent 22184-5-6-7 
BILLINGTON & NEWTON LIMITED * LONGPORT * STOKE-ON-TRENT 
"Grams: Bronze, Stoke-on-Trent 


"Phone: Stoke-on-Trent 87303-4 & 88147 
ore emanating <> SY Ye i 8 
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in Finishing 


POLISHING MOPS POLISHING BOBS 


Coopers Calico Mops can be supplied in any diameter Coopers are the original makers of the Felt Polishing 
and thickness, loose or stitched, and suitable for tapered Bob as used today, and today Coopers offer a wide range 
or parallel spindles. There is a good economy range of of bobs which includes the ideal wheel for every class of 
section mops, too. Each quality can be supplied in work, in six grades from soft to rock hard, and in four 


grades to suit the class of work. qualities. 
Send today for details of the entire bob and mop range. 


COOPERS FELT 


Please send enquiries to Head Office and Works— 
COOPER & CO. (B°’HAM) LTD., BRYNMAWR, BRECONSHIRE,. yeeros | Poiine Bryamawr 


Registered Office and Works LITTLE KING STREET, BIRMINGHAM. 


FASTENERS For metal-to-metal fixtures, 


fabric-to-metal, wood-to-metal . . . etc. 


They add ten minutes production to each man hour 














TRADE ENQUIRIES TO: Carr Fastener Co. Ltd., 47 Woburn P London, W.C.1. Museum 1433 Manchester: 50 Newton St., Manchester 1. Central 4057 
Birmingham; 214/215 Daimler } Paradise Street, Birmingham, 1. Midland 2297 
Head Off Carr Fastener Co. Lid.. N ham Road, Stapleford, Nottingham. Tel: Sandiacre 3086 
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tL 


THIN WALL 
BEARINGS 


THICK WALL 


CAST BRONZE BUSHES EG Yj 


/ 
WRAPPED BUSHES 


Lid 
y 


J 


Sp 
ZY *$ \NGOT 


CHILLCAST | ~~ 3 A 7 BEARING 
PHOSPHOR: BRONZE 7) METALS 


ri 


SINTERED _— SINTERED 


COMPONENTS ; SELF-LUBRICATING 
Ihe Complete BEARINGS 





0) &\ | (0) S The Plain Bearing Specialists 


LIMITED COMMERCIAL MOTOR TRANSPORT EXHIBITION STAND No. 217 





Dualloys Ltd © Boden Works * Chard © Somerset + Telephone Chard 2341 


improved Thin Wall Bearings Ltd. Dualloys Thick and Thin Wall Bearings Led. 
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CAPSTAN LATHE 
For 


Wlaximum 


Pioduction 
Cyottan and Yusret Lathes 
with copacilie, wp to 55 in. 
swing over bedl and 82 tr, thi. 
hols th spine 


4, 
STANDARD LATHE j%in BAR CAPACITY Simin Sw VER BED = Full details on request ~ 


SELLY OAK , BIRMINGHAM 29 se vty oak 113! 





it’s all 
very well but... 


When a pieceworker starts on ‘ifs’ and 
‘buts’ about press guards, it is time you 
asked UDAL about the famous ‘ Fastrip’ 
Synchronised Guards for increased 
production and increased safety. The ‘ Fastrip’ 
is worked by compressed air and guard 

and clutch are synchronised to ensure 
split-second timing. Send for details today. 


J. P. UDAL 


NTERLOCK WORKS, 
COURT ROAD, 


BIRMINGHAM, 12 a a 
elephone CALthorpe 3114 PRESS COARDOS 
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*‘Duralumin’ Brewers’ Lorry. Total body weight 
including cab—10} cwts. Courtesy Duramin 
Engineering Co. Ltd. of London, and Arthur Guinness 
Son & Co. (Park Royal) Ltd. 


*Duralumin’ 24 half-pint bottle 


FOR YOU crate. Weight: under 5 lbs. 


Courtesy Ross Bros. ( Ben 


ya ; Rhydding ) Ltd. of Yeadon Nr. Leeds 


LUM 


GD. TRADE MARK 


saves wear and tare 


The meat, drink and fish trades, like so many 
others concerned with problems of storage 
and transport, have found it profitable to use 
‘ Duralumin ’ — the strong light aluminium 
alloy. Less deadweight means more freight 
carried at lower cost! But lightness is not 
its only virtue. Strong, hygienic, non-rust- 
ing, shock-absorbing —‘ Duralurnin’ will 
give longer service under the most arduous 
conditions. 


Duralumin’ Meat Van Body. 
Easy to clean, hygienic, requires 
no painting. Courtesy Birmingham 


*‘Duralumin’ fish container lined with special C < 
0O-Operalive Society. 


seawater-resistant alloy. Courtesy Duramin Engineering 
Co. Ltd., and Ross Group Ltd. Grimsby. 


Fish Kit in seawater- 
resistant alloy. 
Buoyancy chambers 
enable it to float 
Courtesy Ek. C. Payter 
és Co. Ltd of 

Great Bridge, Staffs. 





BOO; 
JAMES BOOTH & COMPANY LIMITED eey ARGYLE STREET WORKS - BIRMINGHAM 7 
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Apart from our standard range of Hand 
Tools, we do list a complete series of specialised 
types to aid the garage mechanic and service 
engineer—may we help you with your problems 7 
All our equipment incorporates tools for 
Whitworth, American and Metric sizes 
and includes a range necessary to deal with 
the new British Standard for Unified A/F. bolts 
and nuts. This new series extends 


from 7_” A/F.—23” A/F. 


seincoon KING DICK 


ABINGDON WORKS + KINGS RD + TYSELEY~ BIRMINGHAM 11- ENGLAND 
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over a thousand different sizes 
over a million bearings stocked 


Nevertheless 

where prototype or maintenance work is concerned, or where 
the quantity involved does not warrant the expense of special 
tooling, Oilite is available in the form of Cored and Solid 
Sticks for customers to machine to their own requirements. 


Wile SELF-LUBRICATING BEARINGS 


THE MANGANESE BRONZE & BRASS CO. LTD. 
ELTON PARK WORKS, HADLEIGH ROAD, IPSWICH 


TELEPHONE : iPsSWiCcCH 55415-6 ’ TELEGRAMS OILITe 1PSWICH 


2657/O8 
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Long and _ thick-walled Short and_ thin-walled 
Carobronze Bushes save 


Bushes are a waste of 4 
, material and are more 
material. oiftelens. 


CAROBRONZE BRAND COLD-DRAWN PHOSPHOR BRONZE TUBING 


possesses a high load capacity and excellent physical properties which enable Bearing Bushes to be 
made both shorter and thinner than is frequently the case. 
As the machining allowances necessary-with Carobronze are likewise very small 


YOU SAVE IN EVERY DIRECTION 





CAROBRONZE LIMITED 
School Road, Belmont Road, 
London, W.4. 


Phone: Chiswick 0245 Grams: Carobronce -Chisk, London 





Do you know whats inside ? 


= . &G.C. CARTRIDGE 
FORM A » ie FUSE LINKS (H.R.C.) 


The unique design combined with 
first-class workmanship and_ high 
quality materials are the reason for 
their outstanding performance 
More inside information on their 
construction and performance is 
contained in G.E.€ Switchgear 
Bulletin X2456 which will be sent 
to you on request. 


Form A has offset fuse link contacts 
(tags) 
Form B has central fuse link contacts 
(tags). 


Py 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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HORIZONTAL 
UNIVERSAL | _ 


=< 
VERTICAL ] 


———_ 


All sizes... 
. . all types 


FASU 
Model 
illuserated 


ZBROJOVKA MILLERS 


Early delivery of all BRIEF SPECIFICATIONS 
models from London canny a 








FOUR SIZES ; No. 4 
stock ‘ Acaags 





Working surface of table (approx.) 


— 





SOLE AGENT 


Power longitudinal travel (approx.) 





Power cross travel (approx.) 























Spindle Speeds 





i Wavemmute) clos el\’/ E-Velcbbelomme Mole) um Ove) Ltd 


CUNARD WORKS, CHASE ROAD, NORTH ACTON, LONDON, N.W.10 


Telephone Etgar 4000 (10 tines) Telegrams Selsomachi, London group 
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EFFICIENT] 
COOLING 


Anas 


MARSTON 
RADIATORS , for 


2s | every form of 
. ¢ ee transport 


the 


e on any problem connected with heat exchange write to 


MARSTON EXCELSIOR LTD WOLVERHAMPTON tel: Fordhouse 2181 


11 Chemical Industries Ltd LEEDS Tel: Leeds 37351 
MAR.%. 


THE SHERBORNE RUBBER CO LTD 


SHERBORNE STREET * BIRMINGHAM * [6 phone. EDG 38812:3 
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he hi is i i | 


on 


“‘Newallastic’’ bolts and studs have qualities which are absolutely unique. 


They have been tested by every known device, and have been proved to 
be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 


BG eae 


POSSILPARK GLASGOW - N 
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ALL STEEL 
construction 


Besco Model E.F. Production 
Wheeling & Raising Machine 


Specially designed for the requirements of motor body 
and aircraft builders, garages, sheet metal shops, etc., for 
the construction of shaped panels or the finish and repair 
of beaten, rolled or pressed panels. Compact in design 
and extremely rigid. Fitted with ball bearing top and 
bottom rollers with quick release action to bottom roller. 
Arranged to fix on wall or column. Alternatively, with 
bottom leg removed may be mounted on bench. Gap is 
19} in. deep. The tapered design of stand permits 
freedom of movement under the roller 


Presenting the latest unbreakable 


DESIGNED AND BUILT BY . 


Al Edwards itd 


Edwards House, Lansdowne House, 
359-361 Euston Road, London,'N.W.1 | 41 Water Street, Birmingham 3 


Telephones: EUSton 4681 (7 lines) 3771 (4 lines) Telephones: CENtral 7606-7 
Telegrams: Bescotools Norwest London Telegrams: Bes sols Birmingham 3 Registered Design No. 867186, Patent No. 608664 





PRODUCED 
FOR THE 





IN 
PER GH ROM Jeet MALE. Ue 


DROPSTAMCO Products have an extra strength 
and superior finish because they are made from the 
finest quality material, accurately heat treated throughout to 
give maximum strength. There are drop forged spanners, 
hammers, etc., and hot steel drop forgings for the motor, 
hand tool, and engineering trades from 20z. to 10]b. 


DROPSTAMCO 


creer, «= ROP «STAMPING CO. LTD 
jor : BIRCH RO. WITTON: BIRMINGHAM: ENG 


: , serutr' 
of out 
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he it - 
ge 
r t nqtee 


Stools 
ENGLISH STEEL CORPORATION LTB 


SHEFFIELD 


; \ Moakea of the 
: Carbon and Alloy 
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VEHICLE SPRINGS 
FOR 7 
PRIVATE CARS 


AND 
COMMERCIAL VEHICLES 








FLAT & COIL SPRINGS 
LIGHT PRESSINGS, 
AXLE SPRING CLIPS, 
BODY “U”’ BOLTS, 
EXHAUST PIPE AND 
SILENCER CLIPS 
OF EVERY DESCRIPTION. 








A. A. JAMES LIMITED, ST. GEORGE’S WORKS, WEST BROMWICH. ‘Phone: WES 0575/6 








CASTINGS 
for 
PROTOTYPE 


or 


PRODUCTION 
in 
GREY IRON 
WHITEHEART 
MALLEABLE 
or 
NON-FERROUS 
METALS 


"yp | GEORGE 
/ /[ | | WEARING 
STATEO . LIMITED 


GSt 4e 











: enn CARTERS GREEN 
; FOUNDRY 


] 
PERSPECTIVE View SCALE» FULL SIZE WEST BROMWICH 





ESTABLISHED 1850 TELEPHONE WEST BROMWICH 0092 TELEGRAMS “WEARING” WEST BROMWICH 





42 
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— 


HENRY BERRY & CO. LTD. 
1883—1954 


oa 


We remind you that we are one of the oldest’ Hydraulic 
Manufacturing Companies in Britain and we make all the 
most modern equipment for every branch of British Industry. 
All Engineering and Industrial undertakings of repute in 


Britain and beyond the seas are our customers. 


LROIQOEQDOE 
SSS 


ox 
<> “ab 


Our standard lines of products include 


o=< 
\ 


HIGH PRESSURE HYDRAULIC PLANT FOR SHIP- 
YARDS AND RAILWAY WORKSHOPS, HYDRAULIC 
PRESSES, PUMPS, ACCUMULATORS, VALVES AND 
INTENSIFIERS, PLATE BENDING ROLLS, PUNCH- 
ING AND SHEARING MACHINES, CONTINUOUS 
FINISHING PRESSES FOR SILKS AND RAYONS, 
VENEER AND PLYWOOD PRESSES, GLUE 
SPREADERS, GLUE MIXERS, COTTON BALING 
PRESSES. 


<o0€ 


O— 


o_O 


SA SA SS 


Se 


>o > 


eh eh eh 
>o>o>o >o> >< 


az a“ Li" ££ < aL’ e-£ a" a a Lae 


We also manufacture for your special requirements 


DIE SPOTTING PRESSES 


~~ 
soo 


> 


—, Sa, 


to required specifications 


>> 


* In addition we design and make special tools both mechanical 


and hydraulic for all industries. 


> DPMS > 


SoS 


= 


71 years of progress. 


> 


HENRY BERRY & CO. LTD. 
CROYDON WORKS, LEEDS, 10 


Telephone: 75481-2 Telegrams: “‘Rivetter Leeds 10°’ 


SDop>595>- 


SDDS po poops 


YN 
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IN 
YN 
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IN 
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IN 
YN 
YN 
YN 
IN 
YN 
I 
IN 
A 
YN 


Oe ee ee ee ae 


> 


DHHS DD DDDDDDDS DSDSSDDD CCRC RRKKEKCKEKRKEKEERKRKREEEEKEK 


AUTOMOBILE ENGINEER, September 1954 





KIRKSITE 


‘A’? METAL is THE Alloy 
for Sheet-forming Press Tools & Stretcher Dies 


Many of the i°s most famous aircraft and automobile 
companies use K te ‘A’ because they have discovered its 


many advantages « teel and cast iron 


SPEED. Kirksite ‘A’ eliminates long waiting periods for 
tools. Dies car produced within a few days ofl 
receiving pattert 
LOW COST. Dies made in Kirksite ‘A’ cost 
} only a fract of similar tools produced in 
teel « t iron and the more intricate 
HIGH RECOVERY VALUE ‘ « the tool, the greater the saving 
An outstanding advantage of Kirksite ¢ 
is that obsolete dies can be recast in- 2 a el io a a 
definitely. Write for literature giving examples Zane 
of production runs obtained from Kirksite p1 tools, 
and other interesting facts about this versa illoy. Also ask for a ; é Die for sheet 
copy of Hoyt Engineers’ & Buyers Guide steel. Courtesy of 
We operate a complet / speedy service for the 5 : ed Seager gary 


production of dies fro yners”’ own patterns. 


H OX HOYT METAL COMPANY OF GREAT BRITAIN LTD. 


DEODAR ROAD, PUTNEY, LONDON, S.W.15 


Telephone: VANdyke 6061 Telegrams: ‘‘Profanity’’, Wesphone, London 
PLAIN BEARINGS ANTI-FRICTION METALS BRONZES ~* SOLDERS «+ ZINC-BASE ALLOYS, ETC 





The self-tapper 


Like the woodpecker, the N.P.K. self-tapping 

screw is an independent and thrifty bird. He’s so 

tough he scorns the need for tapping machinery 

and so saves many a manufacturer both time and money. All members of 
this species have either slotted heads or ‘Phillips’ recess cruciform 
heads. They’re found, too, in every shape and size, depending on their 


particular function in life. If in doubt which to use when or... 


If it’s a matter of how to fasten one thing to another... 
get in touch with ((j K4 N 
Wf iy 


GUEST KEEN & NETTLEFOLDS (MIDLANDS) LIMITED bj Y 
Hy 


Screw Division: Box 24, Heath Street, Birmingham 18 


Ss NPK/ 2803 
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HERE’S ONE! The Hi-Duty 2” Bore, with larger oil capacity and | 
working pressures, gives longer life and CUTS RUNNING COSTS ! 


HI-DUTY 
DAMPERS 





Products of 
Universal Dampers Organisation, Shirley, Birmingham. 


and the *ull range of 
ROTOFLO orary lye Pampers 


WhiteAd 2943 
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1* CLANCEY 


TELEPHONE: 


['2.- 


BELLE VALE 


CRADLEY 


Wee 


* HALESOWEN 


HEATH * 69411-2-3 








ESTAB. 
1869 


ALL OUR STOP-WATCHES 
ARE TOP-QUALITY Swiss 
JEWELLED LEVERS—-AND 
GUARANTEED 





Our range of all 
types of Swiss Stop- 
Watches _ includes 
Wrist Stop-Watches 


WRITE OR PHONE 
FOR OUR 
ILLUSTRATED 
CATALOGUE 
AND PRICE LIST. 
TEL.: BOLTON 876 





(2 lines) 








Q 


... there’s the need 
for PRESTONS 


Revised new 





SH ISS Je ed Lever 
STOP-WATCH 


To avail yourself 
precision timing 
Swiss Jeweled | Le 
and Prestor 
suppliers to 8 
these Swiss pre 


ruments 


Furthermore we are 
WAYS READY TO GIVE 
IMMEDIATE REPAIR SER- 


VICE. 


. for our afte 
alised Stop-Wa 
ensures that 
double-quick arte 
urgent needs 
vital care and 
quired with such pre 
ments 


swiss Jewelled Lever 
wrist STOP-WATCHES 


also available 


PRESTONS LTD. stop-watcn speciauists BOLTON, LANCS. 





edition 


THE MODERN 


Reviewing modern 
automotive - type 
diesel engines in 


current use. 


The Modern Diesel 


By Donald H. Smith, M.1.MECH.E. 12th Edition. 


The latest edition of this standard handbook has been mainly 
rewritten and enlarged to include reviews of nearly all automotive- 
type diesels in current use in Britain, U.S.A., the Dominions and 
on the Continent. Engines for road, railway and marine service, for 
tractor and for many industrial purposes are discussed. In addition, 
chapters dealing with the theoretical and practical aspects of the 
diesel as a power unit are included. 
83” 54” 256pp. 210 illustrations. 


Now Ready 12s. 6d. net By Post 135. 24. 


O btainable from all booksellers or direct from:- 


Iliffe & Sons Ltd., Dorset House, Stamford St., London, S.E.1. 
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TIMING CHAINS 


Write for Catalogue Ref. 115/07/34F 


STANDARD 
EQUIPMENT 
FOR THE 
FOLLOWING 
BRITISH 
MOTOR-CARS : 


A.C. * ALLARD « ALVIS 
ARMSTRONG-SIDDELE) 
ASTON-MARTIN \USTIN 
AUSTIN-HEALEY + BRISTOI 
CITROEN + DAIMLER 
FORD + FRAZER-NASH 
HILLMAN HUMBER 
JAGUAR ©= JENSE! 
JOWETT » LAGONDA 
LANCHESTER 
LEA-FRANCIS + M.G. 
MORGAN + MORRIS 
RILEY - ROVER SIN 
STANDARD 
SUNBEAM-TALBO] 
FRIUMPH +» VAUXHALI 


WOLSELEY 


RC 4 RENOLD CHAINS LIMITED - MANCHESTER 
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Menez 


IN STANDARD SIZES OR no 
YOUR OWN SPECIFICAT! 


e will help you select a type 


r catalogu 
Ou t suitable to your 


and size of chuck mos 


own needs. 


Write for your copy today. 


J. H. HUMPHREYS & SONS, BLACKRIDING ELECTRICAL WORKS, WERNETH, OLDHAM. PHONE: MAI 1651. 











SHERLOCK 
HOLMES 


is our middle name 


THIS IS MODEL 2—ONE 
OF A WIDE RANGE OF 





pps 
eal for pe 
is id ; 


4 DETECTORS FOR DIS- 
MINDS he COVERING FAULTS IN 
THAT RE ALL MAGNETIC FERROUS 
i 


outboard mot * helping yOu p 
+ tin, and is very nt. The 
abou ° t— 

’ ou wan 
where Y is 


riveting gun 
en there ar 


her 
- ee the modern We) 


production 


reater 
8 ip im all joint 


uring a 
riveting, ens for he 
+ technicians 


Consult ou 


“POP"’ is a Registered Trade Mark of the manufacturers 


one oss, «Geo. TUCKER EYELET Go. Ltd. 
Walsall Road - BIRMINGHAM 22. 


Consultants and AIRCRAFT MATERIALS LTD., 
Tool Manufacturers Midiand Road, London, N.W.1 


THE MODERN SYSTEM OF RIVETING 


102 











omen 41 SIDNEY ST. SHEFFIELD |. commen 


ENGINEERING COMPO- 

NENTS. THESE MACHINES WILL GIVE YOU THE 
CLUE TO FAULTLESS WORK AND WE CAN DESIGN 
AND MAKE TO YOUR SPECIAL REQUIREMENTS 
WHERE NEEDED—REMEMBER THE NAME— 


FEL FLEcTRIC 


Electro-Magnetic Crack Detectors 


YOU CANNOT AFFORD TO BE WITHOUT 
THIS MODERN AID TO PERFECTION 


Write Now for Full Particulars and Prices 


FEL FLE CTRIC Lro 
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STAINLESS 
STeeLS 


The Motor Car Industry is another example of the ever increasing 
uses of ‘‘Trubrite’’ Stainless Steel in the form of Gold Rolled Strip and 
Wire, quite apart from the already well established uses of Bright 
Mild Carbon Steel Strip, Bright Steel Bars and High Strain Wires, 
with which we have for so long retained the confidence of Motor Car 
and Motor Accessory makers. 


ARTHUR LEE & ,SONS LIMBBRED 


“TRUBRITE” STEEL WORKS MEADOW HALL °« Nr. SHEFFIELD 
ALSO AT CROWN WORKS, BESSEMER ROAD, SHEFFIELD 9 


Phone: Sheffield 36931 (10 lines). 
€ 290.2 
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Yes, you can handle all comers if you use B.E.N. equipment! 
B.E.N. compressors displacing from 2—32 cu. ft. of air per minute provid- 


ing reliable and low cost compressed air for all 


range of accessories for tyre inflating, spray painting, spark plug cleaning, 


and so on. 


To help you select a suitable model send for publication CB 93 “Air Power 


for Garages and Service Stations’’. 


COMPRESSED AIR | "elit 2 
ENGINEERS 


B. E. N. PATENTS LTD. coiwisrow oF sroom @ waoe ito.) P.O.Box No.10, HIGH WYCOMBE * BUCKS. 


garage purposes—and a wv 


eee 


PARAFFIN 
AND OF 


There are 


SPARKING PLUG 
CLEANER 


Fade UNIT 











: HIGH WYCOMBE 1603 


CP iol 





— 
z 
* iO 


There’s gold in them thar hills . . . if you know where to find it. If 
you don’t mind leaving your wife and children for seven years at 
a stretch, getting a bullet through the lobe of your ear, nearly dying 
of thirst and finally dying of heart-break. There's gold 

But wait. Many manufacturers use solvents in the course of 
their process. Volatile solvents, expensive solvents. And for some 
reason we can’t quite understand they let them float away into the 
atmosphere, Why, dang it There’s Gold in the air! for the man who 


hears about Active Carbon and Solvent Recovery, and hollers for 


SUTCLIFFE SPEAKMAN 


AND COMPANY LIMITED, LEIGH, LANCASHIRE, TEL: LEIGH 94, 
LONDON OFFICE: 2 CAXTON ST., WESTMINSTER, 8.W.1, TEL: ABBEY 3085 
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Cary springs, made for all types of road vehicles—from the private 
car to the heavy lorry—are of the highest quality and incorporate 
the skill and experience of over 100 years of spring making. 

For the quantity production of coil springs for car suspension a 
modern factory has been equipped with facilities of the latest type 
including centreless grinding shot peening and crack detection. 
Sole Licensees of The Gregoire Variable Rate Suspension System 


WILLIAM E. CARY Ltp. 


RED BANK + MANCHESTER 


Telephone: DEAnsgate 7881 (10 lines). 
‘at Telegrams: Carybank, Manchester 

at 
SALFORD, GLASGOW, LONDON & COVENTRY 


JN 300 
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CEJ TAPS 


Spiral flute taps for blind 
hole tapping. Spiral Point 
taps for through hole 
tapping. In each case only 
one tap is needed. 


CEJ PLuc 
AND RING GAUGES 


are in steadily increasing demand throughout 
industry. Their precision and exemplary 
accuracy ensure complete satisfaction. 





4th EUROPEAN 
Machine Tool Exhibition 


CEJ ROUND DIES MILAN 


, , 14th-23rd Se UF 
Adjustable or solid; obtainable in all oraien sag gage Sp 5 
standards. , , 





CEJ Micrometers 


A complete range of C.E.J. Micrometers is stocked 
All are manufactured to the well-known C.E.J 
standard of accuracy and perfection. The Micro 
meter Screw is finished with hardened, ground 
and lapped threads, the thread profile is correct to 
a high degree of accuracy; the measuring face or 
anvils are lapped perfectly flat and parallel to one 
another and are at right angles to the axis 

English micrometers are equipped with screws of 
40 T.P.1. and Metric with 0-5 m/m pitch. 


A.1.D. AND 
A.P.1. APPROVED 


PRECISION TOOLS AND INSTRUMENTS 
SOUTHFIELDS ROAD, DUNSTABLE, BEDS - TEL: DUNSTABLE 422/3 


DHB/K 
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‘ORGE i” COHEN 


AND COMPANY LIMITEO 


Experts in Scrap since 1834 


BROADWAY CHAMBERS, LONDON, W.6 Telephone : Riverside 4141 ° Telegrams : Coborn, Telex, London 


And at 600 Commercial Road, E.14 Bidder Street, Canning Tow E.16 Bath + Belfast Birmingham Hebburn-on-Tyne Leeds Luton 


Ma ester Swansea - Sheffield 
AE/ 548/94 
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A new edition of a 
waluable tertbook 


Handbook of Industrial 
Electroplating 


By E. A. Ollard, A.R.C.S., F.R.I.C., F.1.M., and 

E. B. Smith. 2nd Edition. Facts, figures and 

formule for all who design, erect, maintain or 

IRDEX operate electrodeposition plant, and for laboratory 

workers who deal with plating solutions. The 

bead second edition has been considerably enlarged and 

do it better : includes new sections on water and drainage, 

purification of solutions, storage and handling 
of chemicals and plating-shop costing. 

8}” x54”. 364 pages. 122 illustrations. 72 tables. 


Wasteful, outdated methods of storing and : : 
handling can have no place in modern produc- Published for “* Metal Industry 7 


tion systems. Girdex have specialised knowledge 


1 b 
of planned mechanical handling and will be ‘ Now re ly 30s. net. By Post 31s. 2d. 


pleased to quote for your requirements. 








Obtainable from booksellers or from 


GIRDEX ENGINEERING COMPANS Lite 
1AM, Jf 


Derset House, Stamford Street, London, S.E.1. 


PRE 
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PARK GATE 


QUALITY STEELS 
FOR NUTS & BOLTS 





high tensile 


steel bars 





THE PARK GATE IRON & STEEL CO. LTD,, ROTHERHAM 


TELEPHONE : ROTHERHAM 2141 (10 lines) TELEGRAMS ; YORKSHIRE, PARKGATE, YORKS 
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‘Of course rubber 


would do it... 


For over a century when a problem 
like that has arisen, men responsible 
for production planning and buying 
have thought at once of P. B. Cow. 
Knowing the vast resources of the 
P. B. Cow organisation were always at 
their service. 

Today, we are proud to offer an 
unparalleled service to every industry. 
A large team of experts, experienced in 
the latest and most up-to-date methods 
of production, is available to solve 
your problem. Experts who will bring 
to the job all the knowledge acquired 
in advising and supplying leading 
companies the world over. 

So whenever you have a problem 
that concerns rubber, write or phone 
for one of our technicians to call. He 
will be fully qualified to help and 
advise you. 


P. B. COW SERVE 
Agriculture 

Dairy 

Motor Car 

Radio 

Television 
Shipbuilding 

Public Utilities 
General Engineering 
Pharmaceutical 


WE SPECIALISE IN: 
Production of 

Rubber to Metal 
bonded parts, Anti- 
vibration and Resilient 
Mountings, Oi! Seals, 
Handmade Fabricated 
Parts, Proofed Fabrics 
in Natural or 
Synthetic Rubbers 

for every purpose, and 
Air Buoyancy work 
of all descriptions. 


... get in touch 


with P. B. COW 


RUBBER THAT IS RUBBER 
P. B. Cow & Company Ltd., Rubber Manufacturing 
Specialists for every Industry. Industrial Division : 


470 Streatham High Road, London, 


Phone: Pollards 4481. 


S.W.16. 








for single-phase or poly- 
phase non-reversing 
squirrel-cage induction 
motors. 


This new starter is elegant 
in appearance, sturdy in 
construction, and depend- 
able in operation. It is 
available for motors up to 
5 horsepower, and com- 
plies with BS.s87 for 
“Frequent Duty”, i.e. 
forty starts per hour. 


A. C. Direct-on-line 
CONTACTOR STARTER 
Type DOC7I 


lhe starter, comprising a triple-pole contactor 
with normally-open auxiliary switch and triple- 
pole hand-reset thermal overload relay, is 
enclosed in a distinctive die-cast aluminium 
case with integral START-STOP push buttons. 


Up to Sh.p. 200-550 volts 
25-60 cycles 


DELIVERY FROM STOCK 


THE 


BRITISH THOMSON-HOUSTON 
COMPANY LIMITED, RUGBY, ENGLAND 





square inch. 


BEND 90°. 





MANY ENGINEERS ALWAYS SPECIFY 


Mechanical properties :— 


@ ULTIMATE 
STRENGTH 33/35 Tons per 


YIELD STRENGTH 20/22 
Tons per square inch. 


ELONGATION 6% to 8%. 


BRINELL VALUE 175. 


Write for details 





TENSILE 





HALE. HALE ett DUDLEY PORT Stof 
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designed to give the utmost efficiency 


COOPERS 


GASKETS - JOINTS - WASHERS - SHIMS - FILTERS - STRAINERS 
COOPERS MECHANICAL JOINTS LTD., LIVERPOOL ROAD, SLOUGH, BUCKS. Tel. SLOugh 24511/5. 


Coopers’ engineers are available for consultation on your sealing problems at all times. 


Cogent 389 
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true to 
grading 


Seventeen basic formule guarantee that 
TURQUOISE pencils are always true to 
grading, and the grades are as accurately 
and uniformly spaced as the inches on 
your rule. 

100%, “‘Electronic”’ graphite, refined in the 
Eagle attrition mill to 1/25000th” particles, 
makes the grading still more accurate. It also 

guarantees the smoothest, most flawless lead 
for easy working, and a uniformly black and 
opaque line for perfect reproduction. 
You can be sure that every TURQUOISE pencil 
will give you exactly the line you want from 
every inch of lead every time... without con- 
stant snapping, too, because the more compact 
lead means greater point strength even with a 
needle point. No other pencil contributes so much 
to the success of your work. 7d. each; 6/6d. a dozen. 


EAGLE 





‘CHEMI “SEALED Super-bonded 


DRAWING PENCILS 


with 100% ELECTRONIC Graphite 
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COMPLETE 
UNIFORMITY 


OF SIZE AND SPECIFICATION 


ensures minimum 
machine shop 
rejections.... 


..+.and 
maximum output 
of components 


BRIGHT STEEL BARS 


CARBON AND ALLOY IN ALL STANDARD SECTIONS ALSO SUP- 
PLIED, FULLY HEAT TREATED, TO ENG!NEERING SPECIFICATIONS 


KIRKSTALL FORGE ENGINEERING LTD * LEEDS 5 * Telephone : HORSFORTH 2821 











EAGLE PENCIL COMPANY, ASHLEY ROAD, TOTTENHAM, N.17 
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Fac atalogue You” 





Now available. 

The New No. 97 BRITOOL fully illustrated catalogue 
in colour. 92 pages 103” 84". Socket, Ring, Torsion 
Wrenches and other patterns of this world famous range. 


GET YOUR COPY NOW, Lloy © 


ALLOY o> 
Enon S76, Van 
Tool up with ERR (OLS) 
See our STAND No. 180 S8vice Too’ 


Transport Service Equipment Section, Earls Court Motor Exhibition 


JENKS BROS. LIMITED, 


BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON, STAFFS. 
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Desert Grit 


The fleet of Thornycroft “Mighty Antars’’ used by the Iraq Petroleum Company to lay 
a pipeline to the Mediterranean Coast were fitted with Hardy Spicer propeller shafts and 
universal joints. —To carry such immense loads over desert roads, travelling perpetually 
in a cloud of dust and grit, would tax the strength of the toughest vehicle. Hardy Spice 
— specialists in motor transmission, have designed shafts and couplings which sen¢ 
cars hurtling round tracks at 150 m.p.h., drive coaches and lorries up mountain pa 
and now, their latest achievement, to keep a fleet of heavily laden ‘‘Mighty Anta 


1 racing 


rumbling across the desert. 


HARDY 
SPICER 


PROPELLER SHAFTS AND UNIVERSAL JOINTS 


BIRMINGHAM, 6 
TORIA AUSTRALIA 


(A Birfield Company), WITTON, 
LIMITED, SOMERS STREET BURWOOD, €E.13 


Vit 


SRIC ER. CAMITEDO. 


HARDY 
SPICER (AUSTRALIA) PTY. 


HARDY 
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brochure publication 
No. 226/5 
STAND No. 218 


INTERNATIONAL MMERCIAL 
MOTOR TRANSPORT EXHIBITION 


Earis Court. Sept. 24th - Oct. Ind 


* Write to-day for illustrated 


NEWTON & BENNETT LTD 
ALETTA | NGRONMEEEO IPOS 


ber. Ealux. London 





Large Diagrams 
up to 
144” x 74” 


No complex 

electric _cir- 

cuits. Replace- 

ments are 

negligible. No 

glass compo- 

nents. Sim- 

plicity ensures ready ae and manipulation 

without special knowledge. Very large diagrams. No 

Photography, thus saving time and trouble. Calibration 
Lines can be recorded while 
taking Diagrams. 


j068I:: 
M INNES DOBBIE M°INNES LTD 


Nowtical & Engineering Instruments 
BROOMLOAN RD GLASGOW SWI 


Also at SOUTH SHIELDS - LIVERPOOL LONDON 





It will be long discussed among the enthusiasts, and some wag 
is ultimately bound to say “‘Because it held together.’’ For 
over 80 years Richards Bolts and Nuts have been holding 
things together in the transport, engineering and construc- 
tional fields. Specialities include ‘Staffordshire Knot” 
Carriage Bolts and Nuts, black and bright work and the 
famous “‘Hi-strain” brand for the really big stresses. 


My 








N 
Enquiries to 


CHARLES RICHARDS & SONS LTD., Darlaston, Nr. Wednesbury. 


Phone; Darlaston | 40 (/0 lines) P.B.X. Wires: ‘Richards, Darlaston."’ 
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FROUDE 


HYDRAULIC 
DYNAMOMETERS... 


AS SUPPLIED TO 
THE FORD MOTOR COMPANY 
AT DAGENHAM 


One of a battery of directly-reversible Froude Hydraulic Dynamometers, 


size D.P.X.R.4, testing their latest diesel engines. 
N Ve One engine is on test while another engine at the opposite end is being 
prepared in readiness. 


(The names ‘Heenan’ and ‘Froude’ are registered trade marks of the Company) 


HEENAN & FROUDE LIMITED e@ WORCESTER @ ENGLAND 
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Photo by courtesy of Wm. Ni 


WELD PREPARATION 
Wicyc\e handles up to 15” per minute 


This photograph of a Hicycle grinder fitted with a high 
speed fabric reinforced wheel is typical of many appli- 
cations in which Hicycle tools are giving day-in, day-out 
service on production work. The ends of the tank 
sections are double ‘‘V'd’’ and welded first from the 
inside. Before welding from the outside, slag or burnt 
metal must be removed from the ‘‘V’’ section and since 
the adoption of Hicycle tools, this work has been speeded 


up to a rate of 15” per minute. 


On numerous production operations, Hicycle offers three 
major advantages: 1, Faster working as a result of high 
sustained motor speed under load. 2, Low operating 


costs. 3. Extreme safety (only 72 volts to earth) 


For further details write for brochure No. 354, 


FOR ic C\S EFFICIENCY 
CALL IN 


‘Orerstreliterir cc 


CONSOLIDATED PNEUMATIC TOOL CO. LTD. 
LONDON & FRASERBURGH. Reg. Offices: 232 Dawes Road, 


London, S.W.6. Offices at Glasgow Newcastle Manchester 

Birmingham * Leeds - Bridgend « Belfast - Dublin - Johannesburg 

Bombay * Melbourne * Paris * Rotterdam Brussels * Milas and 
principal cities throughout the World 














For reliability 


PERRY 


Timing Chains 
are fitted to the new 


Triumph 2-litre Sports 
New Standard 8 


and many other fine British Cars 


For full details please write to 
PERRY CHAIN CO. LTD., TYSELEY, BIRMINGHAM 














\ 


THE BUSH PEOPLE 
for NITRIDED 


JIG BUSHES 
and LINERS 


NEW CATALOGUE AVAILABLE ON REQUEST 


These jig bushes and liners are manufactured in accordance with 
B.S.S. 1098: 1953, che recommended sizes for the jig plate holes 
being in accordance with British Standard for B limits (B.S.S 
164:1941) 











Established 30 years 

















LAWRENCE Bros. MILLWARD LT 


WICKERSLEY Tel 


Wickersley 


ROTHERHAM 2041-2 
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27 British Car Manufacturers 
prefer bonds 
. . . the motor industry makes an unending demand for efficient bonding ; faster and 


easier adhesives for more efficient production. No less than 27 car manufacturers 
rely on DSP adhesives for various car assemblies. 





rT 








—— ew oem eee 





























What can adhesives do for you ? 


Send us details of your manufacture and we will supply an 
adhesive for efficient and economical assembly. The DSP 
standard range includes latex, rubber and reclaim based 
adhesives. Thin fluids to heavy cements. And DSP can 
always compound a special adhesive for specialised application. 


Write to 


DUNLOP SPECIAL PRODUCTS LTD: FORT DUNLOP - ERDINGTON : BIRMINGHAM 24 





peecl caiza 
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AMAL LTD - 











LOm} Onent 
ODec} 
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HOLDFORD ROAD - 


WITTON 


BIRMINGHAM 6 





at all stages of manufac- 


ture ensures a trouble 

free product. .. . the 

reason why most manu- 

facturers use High Tensile 

Cylinder Head, Gear Box 

and other Studs made 
by 


| VARWOOD INGRAW sC#1° 


PARKER ST. BIRMINGHAM. 


TELEPHONE: EDC bastan.3607. 





ABOVE ALL. Production manufacturers of 
torsion, compression, tension springs of all 
types, pressings, clips, I.F. cans, containers, 
and ‘“‘*METPAKS”’ Shock Absorbers. 


BRAYHEAD 
SPRINGS LTD. 


FULL VIEW WORKS 


KENNEL RIDE - ASCOT - BERKS. 
Phone: Winkfield Row 427 - T.A.: Brayhead Ascot 
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Permagic 
speeds up the 


job 












Marae 










At Shotton Bros. we encourage the closest 





possible co-operation with ‘our customers and 
many seek our advice at the design stage. In this 







way snags are ironed out before production 
begins and the full benefits of our 57 years 
experience, in the production of top quality 
BLACKHEART Malleable Iron Castings, is 
assured. If you have a production problem and 
think that BLACKHEART Malleable Iron 
Castings may be the answer do not hesitate to 
take advantage of this service. 

Highest British Specification accepted, BSS 310 
(1947) Grade 3. 























A range of tools for use in engineering shops 
where time and labour saving devices are 
needed. These and other Eclipse Magnetic 
tools are designed by experts in applied 
magnetism. 







We are particularly well equipped to 
handle running lines. Fully machined 






components can be supplied. 


am SHOTTON 


L 
wos e ° ” 7 
now CAST BROS ‘LTD Magnetic devices designed 
OLDBURY, NEAR BIRMINGHAM to accelerate production 


Telephone: BROadwell 1631-2 JAMES NEILL & CO. (SHEFFIELD) LTD., ENGLAND, 


Members of the]Technically Controlled Castings Group. 


Write for detailed literature. 
Supplies through appointed 
Eclipse distributors, 
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What’s the hidden factor in your solder operations ? 
Is it dirt... dust... corrosion... greasy materials 
Each of these enemies of sound soldering can mean 
poor jointing, and an unsatisfactory job-—if allowed to 
remain unchecked. The easiest, most economical way 


to fight the hidden factor is with Frysol Soldering fluid. 


This powerful flux gets right down to the job, cleansing, 


and clearing the way for solders to follow. Frysol 
contains active fluxing agents, and in addition to 
preparing a clean ready-to-solder surface it aids a 
smooth, fast spread of solder. Why not write today 
for a free sample of FRYSOL ?—there is a correct 
type for every grade of metal. You can prove for 


yourself that soldering simply means FRY’S 


FRYS a! Fane Limited 


Tandem Works, Merton Abbey, London, S.W.19. MIT cham 4023 


4nd at MANCHESTER’ GLASGOW BRISTOL’ BIRMINGHAM > DUBLIN 


QS 32 














Tih 


This HEL /-COlL insert 


. will give you positive protection 
against wear, stripping and corrosion in 
all tapped threads. It permits cleaner, 
more functional design... 


ARMSTRONG PATENTS CO. LTD. 
BEVERLEY, YORKSHIRE Telephone : Beverley 410 
a a 


1.B. D/100/A. 











COMMERCIAL MOTOR 
TRANSPORT EXHIBITION 


STAND NO. 318 
AVENUE E. 


LINDLEY'S 


QUALITY BOLTS, NUTS and SET SCREWS 


C. LINDLEY & CO. LTD., ENGLEFIELD ROAD, LONDON N.! 
Phone : CLissold 0643 (4 lines) Grams BEAUVOIR, NORDO, LONDON 
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EAGLE BRAND 
oe tek me wen - ach ae 


“SPANNERS 


ae 


BROS (orop-rorcincs) LTD, 


EAGLE WORKS + WILLENHALL «+ STAFFS, 


THE 


DARWINS 


GROUP 


SHEFFIELD - ENGLAND 


Toledo Wire Rod is recognised as the ideal 
material for the production of colliery haulage 
and winding ropes, needle wire, etc. A section 


of the Wire Mill is shown in the photograph. 


DARWINS LTD. 
TOOL STEELS * HACKSAW BLADES « PERMANENT 
MAGNETS HEAT & ACID RESISTING CASTINGS 


ANDREWS TOLEDO LTD. 
CARBON & ALLOY CONSTRUCTIONAL STEELS 


ANDREWS TOLEDO (wire nop) LTD. 
SPECIAL CARBON & ALLOY WIRE ROD 


SHEFFIELD FORGE AND _ ROLLING 
MILLS CO. LTD. 
CARBON & ALLOY STEEL BARS & SHEETS 


WARDSEND STEEL CO. LTD. 
AGRICULTURAL & TOOL STEEL SHEETS 
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fe 
Saale careful, ic, old boy / 


WE never quite knew whether Icarus, who 
followed his dear old dad Daedalus up into the 
heavens with a new pair of wings, was just a 
careless, headstrong youth or whether it 

was lack of ‘know-how’. If his wing ¢ 

bolts had been moulded in Nylon by 
instead of wax there would never have been 

this trouble, with the sun melting them \ 


and Ic plummetting into the sea like a 


well-oiled seagull. Especially if Ekco RE: 
~ 


had done the job. For we have the 7 fe 
‘know-how’ on plastics, and the equipment Gr 

too. We tool and mould all shapes and ‘ 

sizes from a }” knurled knob with a brass 

insert to a 16-lb. table top, from a tooth 

pick to a baby’s bath. Ask us to settle 


your moulding problems! 


FKCO... PLASTICS 


(E) moulders to the best people 


We design, tool and mould and our Plastic 
plant is one of the largest in the country. 

(Our presses range from the smallest to at 
the largest — injection up to 48 oz i 
compression up to 

2,000 tons). 


x COLE cat S$) SOUTHEND-ON 
Members of the British Plastic Federation 








The Most Positive 
Worm Drive 
he slots are pierced right © 
through the band, thus _ 
nena the worm Pee 
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(Heady this month 


Small Diesel 
Engines 


A NEW book for mechanics & drivers 
By Donald H. Smith, M.I.Mech. E. 


Describes the application and use of 
diesels in cars, light goods vehicles, taxicabs 
and tractors. Specially written for the 
ordinary driver or mechanic who is called 
upon to handle unfamiliar diesel equipment 


for the first time. 


>” B80 pp. 29 illustrations 4s. 6d. net 
(By Post 4s. 9d.) 


Obtainable from booksellers or direct from: 
lliffe & Sons Ltd 


, Dorset House, Stamford Street, London, S.E.1 


My Aen fen Mn hn A, Me, Ll An Ml, le, A, Mn, Mn A A, Mn, Mn Me, Ml, An, A, A, A 
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Sie Nail 


FULLER HORSEY 


SONS & CASSELL 
10, LLOYDS AVENUE: LONDON -E.C.3. Phone ROYAL 4861 


SHAFTS FACED AND CENTRED PER HOUR. 


Facing 4” off each end and drilling 7%" 
centres in 24” diameter Electric Motor 
Shafts in a floor to floor time of 27 seconds, 
is typical of the high production which 
can be achieved on the— 


HEY No. 3 DOUBLE ENDED 
CENTRING AND FACING MACHINE 


@ Perfect alignment of centres. 
@ True faces and accurate lengths. 
@ Turned finish on faces. 


@ Eliminates subsequent facing down 
to centres or recentring. 





ENGINEERING CO. LTD. 
COVENTRY ‘PHONE: COVENTRY 8864) 
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We also manufacture Rotary Cam 
and Profile Milling Machines, Short 
Thread Milling Machines Multiple 
Drilling Heads and Machines, Tapping 


Machines, Gear Tooth Rounding Mach- 


ines, Special Machine Tools for High 
Production. 


Rathbone 


ter. Standard 


“ diame 
s 3 r 
Face ximum ba 


Vices have ma 

1A 
capacity of 64 
Minimum leng 


d bed len - 
= 94” 48” or 72" lone 


’ diameter. 

”“ 
th handled . 
gths to take 
Stan 


work up to 


Rathbone 1656 


121 








Like Austin* 


paint 
spray 
protection 


*and like 


Jaguar and 
[S B.0.A.C 


TAPED — a 


‘, 














naa 





Sleek, polished Austin and Jaguar cars and glear 
B.O.A.C, aircraft carry the name of Britain round the 
world. And they all have this one thing in comn 
during paint spraying, or in transit, they have wind 
chromium and other surfaces protected by Permace! 
Masking Tapes. Permacel Masking Tapes stick firn 
any surface, rough or smooth. They are skin-fl 
They give complete protection on the most awky 
contours and, when the time comes for removal, the 
peel away easily and cleanly. Both cloth and cre 
paper Permacel Masking Tapes are available 
Permacel Crepe Paper Masking popes are dou 
bonded. This exclusive Johnson and Johnson p 
ppmenen ly bonds the adhesive to the backing mate! 
Jhen stripped away, the tape leaves no sticky re 


AV.LP. YOU SHOULD KNOW! A Very Important ! 
about all Permacel Masking Tapes is that they are 
affected by the chemicals and solvents normally f 
in paints and sapes. Ask the Permacel representat 
for full details about the Permacel Range of Clot! 
Crepe-Paper Masking Tapes. A card from 
arrange an appointment. 


with 


Permace! 


CLOTH AND ‘DOUBLE-BONDED’ mann 
CREPE PAPER MASKING TAPES 











For samples and quotations write to 
INDUSTRIAL DIVISION Dept. A.E (GT @RITAIN) LTO SLOUGM, BUCKS 


























P.V.C. WING PIPINGS, as supplied to leading motor 
manufacturers and body builders at home and abroad, 
have proved that plastic materials survive the severest 
tests. Whether as standard fittings used as wheel arch 
pipings or specially designed joint mouldings our sections 
are guaranteed to meet your particular requirements. 
Extrusions are our business— not just a department. 


Please write for brochure on extrusions for the motor industry. 


C. & C. MARSHALL LTD. 


PLASTRIP HOUSE 
OAKLEIGH ROAD NORTH, LONDON, N.20 


Telephone: Hillside 5041 (3 lines) Cables: Tufflex, London 
Telegrams: Tufflex, Norfinch, London 


lonore this, 
and it may 
cost you money: 


Faulty ignition, indifferent lighting, inefficient 
charging, all cause delay and consequent loss 
of money. At the first sign of any of these 
danger signals, do the wise thing, have your 
truck rewired with AERIALITE, the Safe, 
Dependable Auto Cable. 


AERIALITE LTD., STALYBRIDGE, Cheshire 


AERIALITE 


"Safe, Dependable 


AUTO CABLE 
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‘BOSTIK’ REPAIR HINTS FOR MOTORISTS 
dkeyiitcm -A MODERN 
MANUFACTURING SCIENCE 














Strength 
Weight 
Shape 














Skilled manipulation of flat steel sheet in 
modern power presses by means of expertly contrived 
dies is a process of manufacture which holds out 
enormous possibilities to the Designer and to the 
Production Engineer. 

A steel pressing has a remarkably high 
strength to weight ratio; it can be die-formed to the 
required shape by one or a short series of pressing 
operations, with very close dimensional accuracy; and 
large or small numbers of parts can be produced 


economically, often at a cost lower than would be ] ® f 
practicable by any other process of manufacture. see There $ @ job or 
We are shortly to publish a series of 


leaflets illustrating pressings in current production 4 
as an indication of our capacity and of the facilities 
that this particular manufacturing process provides; & = q 


copies will be sent to all interested Engineers and De- 
signers who will let us know that they would like their 
names to be included on our mailing list for these Use ‘Bostik’ Sealing Compound 692 for the 


leaflets. : 
fl perfect seal... for sealing luggage boots... 


for sealing any part of your car to make it 
proof against wind, wet and dust. ‘Bostik’ 692 


This 2000 ton mechanical offers maximum strength with maximum resil- 


press can produce cold . 3 : ; 
pressings up to 25 feet in P ience. Because of their unique and long-prov en 
length and between 7,” “ - . ba , ota 
and }” thick according ° a an qualities, ‘Bostik’ products are used in every 
f . * ' lay Pe 4 : — , 

moe ae oa ‘: aoe ce om branch of Britain’s Motor Industry. 

with hydro-pneumatic 
die cushions. Here it is 
producing half sections { : 
for chassis side box TT? re For First Class Repairs First lime 
members, two at a time. ; 4 


JOHN THOMPSON Adhesives & Sealing Compounds 
ie): MOTOR PRESSINGS LIMITED 


° 
% GROUP ‘Bostik’ is a registered trade mark of the 


A 
“ror-as™ WOLVERHAMPTON B.B. CHEMICALCO.LTD., ULVERSCROFT ROAD, LEICESTER 
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“One of the most valuable handbooks 
published—for practical men and students 
it is invaluable.’’ Sheffield Telegraph 


STEEL 


IN MODERN 
INDUSTRY 


A Comprehensive Survey by 29 Specialist Contributors 


HIS BOOK, the latest, most comprehensive and authoritative 

on the subject, is indispensable to designers, draughtsmen, 
production engineers and engineering and metallurgical students. 
It describes in detail the application of steels to engineering 
design, and the 26 sections, covering every aspect of the subject, 
have been written by acknowledged experts, specialists in each 
particular field. 


The work has been prepared under the general editorship of 
W. E. Benbow, Late Editor of “Iron and Steel,’’ and has a fore- 
word by Dr. H. J. Gough, C.B., M.B.E., M.I.MECH.E., F.R rhere 
are over 520 pages, with 260 photographs and diagrams, and a 
complete index providing instant reference to the vast amount of 
information contained in the book. 


The work is divided into four parts: 
Part I. Principal Types of Steels in Relation to ¢ 
and Heat Treatment. 


omposition 


Part II. (General Properties Influencing Engineering Design.) 
Wear: Mechanical Properties; Fatigue; Creep; Corrosion of Iron 
and Steel; Scaling Resistance; Weldability; Machinability 

Part III. (Specific User Aspects.) Structural Engineering; 
Aircraft and Automobile Engine Steels; Gas Turbine Steels and 
Alloys; Steels for Steam Turbines; Boilers and Piping; Pressure 
Vessels; Steels for the Chemical Industry; Tools and Dies; Cold 
Pressing: Stretching, Bending and Deep Drawing; Electrical 
Steels: High Permeability Alloys, Permanent Magnets, Perm- 
alloys and Non-Magnetic Steels and Cast Irons. 


Part IV. (Surface Treatments.) Protective treatment; Surface 
Hardening: Nitriding, Carburizing, and Flame and Induction 
Methods; Shot Peening. 


Author Index; Subject Index. 


42s. net. By Post 43s. 2d. 


From all booksellers or fill in and post this coupo 


eee 
To: Iliffe & Sons Ltd., Dorset House, Stamford St., London, 8.8.1 


Please send copie(s). I enclose remittance value £ s d 








When 
Everything hangs 
by a Thread 


CHOOSE THE BEST! 


It’s good for one’s peace of S 
mind to know the thread 

won't let you down. 

Marsden bolts, nuts, screws 

and studs are made for each 

other—and for engineers in 

every branch of industry who 

demand precise engineering 

standards. 


ALTRINCHAM STREET, MANCHESTER 1. 


dm SM. 14 





THE BULKHEAD VENTILATOR 


Designed for use on buses and coaches employing modern methods of 
pan-type glazing. Adjustable to three positions with watertight joint 
assured by moulded rubber sealing frame. Draught-free ventilation 
ensured even with vents closed. 


Weathershields, 


BISHOP STREET, BIRMINGHAM 5, ENGLAND 


























HILTON RELAYS HILTON RELAYS HILTON RELAYS 


yutTon 
NOLENOIDS 


4 


HILTON © 
ELECTRIC CO.LTD 


52 POOL ST. WOLVERHAMPTON Phone: 22783 


HILTON RELAYS HILTON RELAYS HILTON RELAYS 
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NVATAVIRVITAY ns) <@h WA ee HID) 
Walfows Lane Walsall Staffs. io. edo wacsas 


your future plans 


Quality production of an established com 
ponent, or the design and development of 
something quite novel-—-our plant and 
laboratories are fully organised to do 
either. Ultra-modern machines ensure 
accurate and well-finished products. Our 
technical staff will be delighted to discus 
any requirements for mouldings or 


extrusions in rubber and plastics 


ANOTHER 


Bue 


PRODUCT 
“ | —~ RUBBER IMPROVEMENT LIMITED 
ia) ISS RILE? WORK * Re a see - )UGH NO ANTS 
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i hen it's a question of speed! 
24 hour service takes some beating 


Add to this the operation of our own 
transport service and the result is an 
even faster delivery. 
For the quantity production of parts 
turned to your own specification up to a 
maximum diameter of 14” with con- 
sistent accuracy, Northern Automatic 
are the people to see. 

A.R.B, Approved 


Sales Office, GOLF ROAD, ALTRINCHAM, CHESHIRE. Phone: ALT. 2184, 2497 


IB.A2/A 


AUTOMOBILE | tp-o-sx: 
pier ELECTRICAL| Third Baition 


INDUSTRIAL MAINTENANCE 


LIGHTING 
UNITS This book forms a comprehensive guide to the By 


maintenance of the electrical systems of modern 

automobiles. Beginning with a description of the 
individual circuits which comprise the complete A 

° 

.M 





= — 
/ 4 
system, it shows how these are combined and . W a JUD( 7K; 
gives typical wiring diagrams. It also gives A.R.C.Sc., Wh.Sc., 
detailed accounts of the electrical components ‘. I.Mech.E 
and accessories and shows how they are were * 
For wall, bench or machine mounting. Catalogue sent free on request constructed and their method of Fajen 
Profusely illustrated 12/6 net. This is a volume in Pitman's 
MEK-ELEK Engineering Ltd. MiTch ** Automobile Maintenance 
cham : 

% J 3072 Series’’ which includes books 
17, Western Road MITCHAM, Surrey Pitman covering every detail con- 
7 ae cerning the maintenance of 
Parker St. * Kingsway « London, W.C.2 the modern motor car 











Development and Production of Industrial and 
Trade Moulding by Injection and Compression 
techniques. Specialists in P.V.C. mouldings, 
and work incorporating metal inserts for the 
Aircraft, Electrical and Electronic Industries. 
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Ask for the 


SCRAP MANAGER 


BIRMINGHAM 


Adderley Park Works, 
Bordesley Green Road. 


Tel.: Victoria 2954. 


LONDON 


Brettenham House, 
Lancaster Place, Strand, 
W.C.2. 


Tel. : Albert Dock 2841. 
Tilbury 237. 


MANCHESTER 


Lords Chambers, 
26, Corporation Street. 


Tel.: Blackfriars 6348. 


PRESTON 


New Diversion Quay, 
The Docks. 


Tel.: Preston 86285. 


INVERKEITHING 
The Bay. 
Tel.: Inverkeithing 460. 


BRISTOL 


Wharf Road, 
Fishponds. 


Tel.: Fishponds 53253. 


MIDDLESBROUGH 
Midland Bank Chambers. 
Tel.: Middlesbrough 3481. 


WISHAW 
Clydesdale Works, 
Tel.: Wishaw 26. 


LIVERPOOL 


189/190, Regent Road, 
Bootle. 


Tel.: Bootle 3885. 


BRITON FERRY 


Giant’s Wharf, 
Glam. 


Tel.: Briton Ferry 3166. 


BARROW-IN- 
FURNESS 


Ramsden Dock. 
Tel.: Barrow 275. 


MILFORD HAVEN 
Castle Works. 
Tel.: Milford Haven 76. 


THO: W.WARD LID 


Altls6it ger. 


TELEPHONE zesty 22 


LONDON Oni Oar tTTinnam ” 


WOR  K § 


SHEP FIELD 


AUTOMOBILE ENGINEER, September 1954 








Have you a bee in your bonnet 
about bottle-necks? Many people 
have, because they don’t use G.E.C. busy bee 


“ Fractionals”’ to keep things moving 


and production on the upgrade. 


Fractionals 


SSWAY, LONDON, W.C.2 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KIN 


127 














\ae | 
BY ccarst srs 





THE INTERNATIONAL 
INTAL WORKS 


The INTAL DRILLS you use to- 
day are better drills than those you 
purchased a year ago. The quality 
of INTAL DRILLS improves 
as metallurgical and engineering 


techniques advance. This is the 


TWIST DRILL COMPANY. LIMITED 
WATERY STREET 





SURVEYS 


AND 


VALUATIONS 


INDUSTRIAL & COMMERCIAL 
PROPERTIES 
IN LONDON & HOME COUNTIES 


CHAMBERLAIN & WILLOWS 
23 MOORGATE, LONDON €E.C.2 
City 6013 (6 lines). 





Telephone 








MORE SILENT AND EFFICIENT 


Silencers of all types, for Cars, Commercial Vehicles, 
Tractors and Marine purposes. 

Any type of Silencer made to your own specifications. 
Straight thro’ — Two — Three and Six pass, also 
Standard Baffle Type. Enquiries cordially invited 


> ENGINEERING COLTD 


oan GLAZEBUR Wh MANCHESTER 





SHEFFIELD 3 


reason why INTAL DRILLS give 
you economic speeds and assist 
you in cutting your drilling costs 
to the very minimum and in 
maintaining maximum output on 


a tight production schedule. 


TAPS 
REAMERS 
MILLING CUTTERS 


Telephone 2307? - 3 


Telegrams “Fluted” Sheffield 


NITRIDED 


NITRALLOY 
STEEL 


OPTIMUM HARDNESS & STRENGTH 
Particulars from 


NITRALLOY LIMITED 
25, TAPTONVILLE ROAD 
SHEFFIELD 10 


Sheffield 60689 Telegrams: Nitralley, Sheffield. 


Glasgow Stocks — 50, Wellington Street, C.2. 


Grams : Perfecto *Glazebury 


Tel: Culcheth 2167/8 - Cul 3133. 
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© SINTERED 
PRODUCTS 


provide the answer to large 
volume production of small 
parts whether simple or 
intricate in design. They are More headroom needed ? ‘Then steal it from 


dle pressed from metal the seat room by using Intalok Spring Cases. 
powders to very close 





With this special springing system seats can be 
made shallower than other car seats and yet 
remain more luxurious. Jntalok Spring Cases 


are used today by many British car manufacturers. 


SPRING 


tolerances in bronze . Ky \ a} rey ] REGD ) FOR CARS 


brass, iron, steel and other \ 
metals or oil and metal A PRODUCT OF THS SLUMBERLAND GROUP. TRADE ENQUIRIES TO 


CALDWELL ROAD, NUNEATON, TEI NUNEATON 2867/8 


combinations. INTALOK LTD., 


We are also Manufacturers of 
Ty pie Oil Retaining Bearings. 


SINTERED 
PRODUCTS 


LTD. 


(One of the SHEEPBRIDGE Group) 


SUTTON-IN-ASHFIELD. NOTTS. 
Telephone : Sutton-in-Ashfield 590. 
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CLASSIFIED ADVERTISEMENTS 
RATE 44. word, minimum 4/-. Each 
ged tely. Box number 
3 
t 
first post September 29th. No 
accepted for errors. 





CAPACITY AVAILABLE 
IGHT Alloy Castings. Gravity, Send, Pressure 
4 Strict Metallurgical and Radiological Control 
Efficient production, Keen prices. Class 1 A.1.D., 
A.R.B.—-Slough Metals Ltd., Oxford Avenue, 
Slough, Bucks. (Slough 23231) [4844 


MACHINERY FOR SALE 
ODERN MOTORISED MACHINES FOR 
SALE 
W 4kD 2A Capstans, late type, bar feed 


WICKMAN 5 spindle Autos, 1j in. capacity 
K BARNS OB1 Horizontal Boring Machine 
ARCHDALE 14 in. Production Miller 
CINCINNATI 18 in. Production Miller 


(CMA Gear Tooth Rounding and Chamfering 
/ Machine, 27 in. capacity. 
I EALD Internal Surface Grinder, No. 73, with 
Red Head Spindle, 4,500 r.p.m 
‘HURCHILL 40in.x8in. Hydraulic Surface 
Grinder 
J: & S. 540 Hydraulic Surface Grinder 


ASQUITH OD1 hd. two-spindle Production 
Drill 
PEGARDE 48 in. Radial Drill 


WILLIAM URQUHART, 1023, 1025 & 1027, 
GARRATT LANE, LONDON, S8.W.17 
Tel. Wimbledon 6341 (2 lines). [4843 


PATENTS 
'T‘HE proprietor of British Patent No. 577425 
entitled “Improvements in Spring Suspen 
sion for Vehicles,” offers same for licence or 
otherwise to ensure its practical working in Great 
Britain. Enquiries to Singer, Stern & Carlberg, 
Chrysler Building, New York, 17, N.Y., U.S.A. 


(4851 
SITUATIONS VACANT 
The engagement of persons answering these 
advertisements must be made through the local 
office of the Ministry of Labour and National 
Service, etc., if the applicant is a man aged 
18-64 or @ woman aged 18-59 inclusive, uniess 
he or she or the employer is excepted from 
the provisions of The Notification of Vacancies 
,’ 

"TECHNICAL Assistants required for Experi 
mental and Engine Research Department of 
Commercial Vehicle Manufacturers. Applicants 
should have Engineering Degree or equivalent 
and be capable of working with the minimum of 
supervision and be between the ages of 28 to 
30 years. Applications in writing stating age, 
rom qualification and salary required to 
A.E.C. Limited, Staff Records Office, Windmill 
Lane, Southall, Middlesex (4841 


APPLICATIONS are invited for the position 
of Plant Layout Draughtsman at the Luton 

Plant of the Rootes Group 

JeIVE DAY week and Pension scheme facilities 


PLEASE apply in writing to the Secretarial 
Department, Commer Cars Limited, Luton 
[4866 
RMSTRONG SIDDELEY MOTORS, Cov- 
entry, require Senior Draughtsmen for work 
on chassis and transmissions. Previous experience 
on vehicle design is required and men around 
thirty years of age with Higher National Certifi- 
cate or equivalent qualifications preferred. Salary 
in accordance with experience and qualifications. 
Reply in detail to eference NEB, Personnel 
Manager, Armstrong Siddeley Motors, Coventry 
[4864 


OTOR Service Dept. Applicants invited to 
take charge under Branch Manager of Car 
Service and Engineering Department, British 
Company in Chittagong, East Pakistan Post 
would suit young man, preferably single, with 
suitable motor engineering training and executive 
experience, initiative and energy to administer 
imports and service of cars and spares (mainly 
Nuffield) Remuneration approximately £1,500 
r annum. Write to Box “A.C.,” c/o d. WwW 
lickers & Co. Ltd., 7/8, Great Winchester Street, 
London, E.C.2. [4867 





SITUATIONS VACANT 

] ESIGNERS. Excellent opportunity for first 

class men. Preference given to applicants 
with experience in cars, commercial vehicles and 
railway rolling stock, but good general engineering 
experience acceptable. Essential to have Univer- 
sity degree or equivalent engineering qualifications 
Four-figure salary, modern offices, staff pension 
scheme Birmingham area. Applications to 
Personnel Manager, Box 7324, c/o Automobile 
Engineer [4868 


R! SEARCH and Development Engineers 

of senior status required by large Automobile 
Compan Degree and research experience 
essential. Vacancies in Gas Turbine Department, 
and General Automobile Department Write 
Stating full training, experience and qualifications 
Box 7382 » Automobile Engineer. [4869 


QIMMS Motor Units Ltd. require a Laboratory 
*” Assistant for research and development of 
electronic and electro-mechanical mechanisms 
associated with the commercial vehicle industry 
H.N.C. or equivalent standard. Apply by letter 
stating age qualifications and experiepce to 
Personne! Manager, Simms Motor Units Ltd., 
Oak Lane, Finchley, N.2 [4870 


i ODY Draughtsman required for Commercial 
Vehicle Cab and Body Design. Capable of 
producing f scale layouts for all-steel quantity 
production 
YREVIOUS experience of Commercial Vehicle 
Body Work essential. Please apply in writing 
to the Secretarial Department, Commer Cars 
Limited, Biscot Road, Luton. [4871 


Pr“! GHTSMAN with good general engineer 

ing experience required for Chassis Design 
Office Applications should give details of past 
experience and be addressed to the Secretarial 
Department, Commer Cars Limited, Luton. [4872 


( ‘ENERAL Works Manager required. Suitable 

applicants must have full practical knowledge 
of machine shop, welding mn general assembly 
shop procedure, as well as technical qualifications 
Automotive experience advantageous, but not 
essential t progressive individual capable of 
taking complete charge. Commencing salary £840 
per annum with excellent prospects for rapid 
progress Age limit 27 years-37 years approxi 
mately. Write giving full details in first instance 
to Managing Director, Douglas All-Wheel-Drive 
Vehicles, Tewkesbury Road, Cheltenham, marking 
envelope “ Application.” [4873 


UTOMOBILE Service Engineers. Ford Motor 

Company Limited, of Dagenham, Essex, offer 
excellent opportunities in expanding Service 
Department Engineers with good all-round 
automobile experience are required as instructors, 
technical assfstants and claims correspondents. 
O.N.C. advantageous, pensionable posts. Salary 
in accordance with experience and qualifications. 
Reply to Salaried Personnel Department, quoting 
reference RSP [4874 
"THE services of a fully qualified Road Transport 

Engineer, to be responsible for maintenance 
and operational efficiency of a large mixed fleet 
of commercial vehicles and private cars, are 
required early in 1955. Applicants must have had 
experience of similar type of management. 
Applications should be sent in writing, giving full 
details of training, position held and salary 
required, to The Secretary, Chivers & Sons, 
Limited, Histon, Cambridge. [4877 





COTTON BAGS 


FOR SPARE PARTS Etc. 
Walter H. Feltham & Son Ltd 


Tower Bridge Road 
LONDON, S.E.1 


Imperial Works, 
Telephone: HOP 1784, 








FORTIS 
THE ALL STEEL per’ 
that never lets go: 
FORTIS TOOLS LTD ‘ ” STATION ST., BIRMINGHAM 5 
——— or your local dealer 








SITUATIONS VACANT 
MECHANICAL DRAUGHTSMEN. 


'T‘’HE Aircraft Division of the Bristol Aeroplane 
Company at Filton, have several vacancies for 
Senior echanical Draughtsmen in their Heli- 
copter Drawing Office. 
} XPERIENCE, especially in gear box design, 
4 is desirable, and the work is connected with 
new and interesting projects. 
QGALARY, working conditions and prospects are 
excellent for the right men. 
APPLICATIONS, giving details of age, quali 
fications and experience, ores D.O.23, 
should be sent to: The Personnel Manager, The 
Bristol Aeroplane Company Limited, Aijrcraft 
Division, Filton House, Bristol. [4875 
TDRAUGHTSMANSHIP Training: 12 months’ 
course for tooling and vehicle design, etc. 
Attractive salary, one-day weekly college training, 
4-year contract. Qualifications: preferably Higher 
School Certificate or equivalent technical educa- 
tion, drawing ability essential; age limit 27 years 
Apply in writing, stating age, full particulars of 
education, nationality, married or single, to the 
Technical Training yo Austin Motor 
Co. Ltd., Longbridge, Birmingham. [4876 
FroRD MOTOR COMPANY LIMITED, 
Lodge Road, Birmingham, 18, 
[vit applications from: 


‘SENIOR Design Draughtsmen with wide 
be experience in the Design and Development 
of high speed diesel and petrol engines. 

AP LICANTS should have a degree in 
f Engineering or equivalent. 

ETAIL Draughtsmen with suitable experience 
for an Automobile Engine Design Section 
O.N.C. minimum qualification. 
NTERESTING, progressive and permanent 
positions. Excellent salaries and generous non- 
contributory pension scheme. Commencing dates 
can be arranged after applicant’s vacation. [4854 
VORD MOTOR COMPANY LIMITED, 
Lodge Road, Birmingham, 18, 
[NVITE applications from: 


‘ENIOR and Junior Automobile Design 
" Draughtsmen for design and development of 
engines, chassis, bodies and electrical equipment. 

UALIFICATIONS : Senior: H.N.C._ or 
Engineering degree; Junior: minimum O.N.C. 
Practical experience is essential. 
NTERESTING, progressive and permanent 
positions. Excellent salary and generous non- 
contributory pension scheme. Commencing dates 
can be arranged after applicant’s vacation. [4853 


WANTED 
AUTOMOBILE ENGINEER—Back numbers 
required: 1950, July; 1949, January, February; 
1948, February, March, April, July, August, Sep- 


tember, November, December. Offers to Box 
6521 c/o Automobile Engineer. [4857 


BOOKS ’ 
HARDFACING by Welding. By M. Riddi- 
hough, M.Met., A.R.I.C., F.I.M. A prac- 
tical manual covering every stage of the precess 
-design of components, choice of hardfacing 
alloy and technique of depositing, inspection and 
finishing methods. 8s. 6d. net from all booksellers. 
8s. 10d. by post from The Publishing Dept., 
Dorset House, Stamford Street, London, S.E.1. 
(CONSTRUCTIONAL Steelwork Shop Prac- 
tice: A Textbook for Scene and 
Students. By John Farrell. (Published for the 
British Constructional Steelwork Association.) A 
practical work covering every stage of operations 
in this industry. Includes information on: the 
reading of constructional engineering drawings; 
the template shop; work of the plater in marking 
off and assembly; »rocesses of fabricating steel- 
work; inspection, c ecking and maintenance, etc. 
15s. net from all | ooksellers. By st 15s. 6d. 
from The Publishing rik Dorset House, Stam- 
ford Street, London, S.E.1 


QERVICING Guide to British Motor Vehicles 
7 Volume 1. Presents in a standardized form 
for easy reference, servicing and maintenance 
information, data, sectional arrangement draw- 
ings and diagrams on 52 post-war British cars, 
commercial vehicles and tractors, arranged by 
makes and fully indexed. Includes an illustrated 
glossary of terms used and a list of alternative 
part names. A collection of useful and unusual 
conversion tables is given as an appendix. 63s 
net. By post 65s. Volume 2 covers many popular 
1951-2 British models, the information being 
presented in the same style as in Volume 1. 42s 
net from all booksellers. 43s. 6d. by post from 
The Publish Dept., Dorset House, Stamford 
St., London, S.E.1. 











BRITAIN’S 








BRAND NEW BEARINGS /,900 TYPES & SIZES 


LARGEST & MOST COMPREHENSIVE 
WE WILL SAVE YOU TIME & MONEY. A TRIAL ORDER WILL CONVINCE 


CLAUDE RYE BEARING 


695-921 FULHAM RD 


LONDON, S.YW.6 


RENOWN @!74 (EXT. 24) 





STOCKS 
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“An expanding industry always offers more 
scope for promotion” 


Development of 
SMALL GAS TURBINES 
to meet the rapidly increasing demand both 


for 
AIRCRAFT & INDUSTRIAL 
use has made it necessary for 
BLACKBURN & GENERAL AIRCRAFT 
to considerably expand their 
ENGINE DIVISION 
Interesting work is available for the 
following in both senior and junior 
capacities 
DESIGNERS 
(Gas Turbine experience not necessary) 


TECHNICAL ASSISTANTS 
(Minimum qualification H.N.C.) 
TECHNICAL WRITERS 
WEIGHT ENGINEERS 
Houses for rent will become available after 

satisfactory probationary period. 


yo details please to: 

Personnel Manager, 
Blackburn & General Aircraft, Ltd., 

Brough, East Yorks. 














ENGINEER 

(25-35 years of age) 
required for experimental 
work connected with the 
development of Vehicle 
Braking systems in_ the 
Midlands. Write stating full 
details of age, qualifications, 
experience etc. to 

Box No. 6877 

















w:Wiket-ya gel! 
Cp, Cyril Crckip’s 


(/ Stock (pangs 
Pat ag th to {0 


| Paine 
a | ADAPTORS 
for the 


AUTOMOBILE 
INDUSTRY 





r’s specification 


Made to custome 
in any quanti ty: ts from m the bar 


n paw 
For ager P art ticularly th wa 
in any aseget roduc ced by 


cid sso io sheneeaded Pp verre 
cold hea “8 
ols 


* aalitt 


M.C.L. & REPETITION LTD. 


POOL LANE LANGLEY BIRMINGHAM 
Telephone: Broadwell 1115 (4 lines) and 1757. 


——— 
Holdens 


1” PAINT, VARNISH OR SUDS BRUSHES 


Good quality. Ex-Gove. surplus. NEW, in makers’ 
original boxes 


ONLY 12/- PER DOZ. Carr. Paid 


WM. HURLOCK JNR. LTD. 
5-7, Kingston Hill - - Kingston-upon-Thames 














Fitting, E lectrical 
Breadmaking and Flour Confectionery. 


Evening Classes in :— 


Day and Evening Classes in :— 


Day classes enrolment 13th-17th September 


ce 27th S ber, 1954. 








LONDON COUNTY COUNCIL 
PADDINGTON TECHNICAL COLLEGE 
Saltram Crescent, W.9. Tel: LADbroke 1343/1344 
Principal: A. T. Lindley, B.Sc., F.R.S.A., A.M.I.Mar.E., M.1.Prod.E 
Part-time Day and Evening Classes in :— 


Mechanical, Electrical, Machine Shop and Motor Engineering, Gas 
Installation, Science Laboratory 


Welding, Sheet Metal Work, Electrical Installation, Boiler House 
Practice, Gas Fitting, Medical and Science Laboratory ‘1 echnology, * 
Science, Breadmaking and Flour Confectionery, Cosmetics Chemistry 


WOMEN’S DEPARTMENT 


Cookery and Catering, Dressmaking, Millinery, 
Nursery Nursing, Soft Furnishing, Pattern Cutting, Loose Cover 
Cutting. Preparation for City and Guilds Examinations 


Prospectus obtainable on application to the College. 


SJ 


@ Very high 
efficiency @ self- 
contained @ 300 
cu. ft. per hour 
low price 
@ weighs only 
19 lbs. @ Other 
sizes available. 


FEENY & 
JOHNSON 


Technology, 


Ladies’ Tailoring, 


Evening classes enrolment 6.0-8.0 p.m. 20th-24th September LTD 
a . 


WEMBLEY 
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WIRE 
THREAD INSERTS 


FOR NEW DESIGNS 
AND SALVAGE 
CROSS MFG. CO. (1938) LTD. 
COMBE DOWN - BATH 


Tel.: COMBE DOWN 2355/6 











Appointment is offered to a 
CHIEF ENGINEER 


for sole charge of Drawing Office and 
Technical Departments by Engineering 
Company in the Midlands of world- 
wide reputation chiefly concerned with 
quantity manufacture of high-speed 
air-cooled engines and transmissions. 
Applicants must have been competent 
draughtsmen capable of taking charge 
of enthusiastic and able drawing office 
and development department. Salary 
of the highest scale is offered with con 
tract to the right man who must have 
substantial technical qualifications and 
experience. 


Write to Box No. 7247 














Write for DATA SHEETS to Dept. A.1 
ANDERTON SPRINGS LTD - BINGLEY 


Phone Bingley 2226 & 2351 


Grams Circlips Bingley’ 


E.300 


EXHAUSTER 





Phone: WEMbley 4801 & 4802 


Th | 


| 
| 
| 
| 
| 
| 
| 


Fed) 
































py A reputation 


for repetition 





Whenever the subject of repetition work crops 
up, many famous names throughout industry 
think automatically of Redfern, Stevens. 
Among our customers we have a reputation 
for unvarying accuracy in the manufacture of 
repetition metal products. We should be glad 
to be of service to you, too, and of the 
opportunity to prove, in a practical way, 

that our reputation is, in fact, 

well founded. 





CAPSTAN AND AUTOMATIC TURNED PARTS 


Drop Forgings * Hot Brass Stamping 
Cold Stampings & Presswork * Springs & 
Wirework * Special Wrenches & Tool 


Redfern, Stevens Ltd 


BEVERLEY WORKS ALMA STREET «+ BIRMINGHAM 6 

















INDEX TO MANUFACTURERS’ ANNOUNCEMENTS 


PAGE PAGE PAGE 
Lid 8H onsolidated Pneumat Hurlock, Wm., Jnr., Ltd ‘ 131 Richards, Chas. & Sons, Ltd 
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FROM HEADLAMPS TO TAIL LIGHTS 






There are, on an average, 150 MAZAK pressure 





die cast components in the modern motor car. 






{5 production increases, manufacturers must turn 








VAZAK 





to MAZAK to meet their demands 





pressure die casting ensures accurate, high speed 


production in one piece with little or no 






machining required WVAZAK is based on zine 






of 99.99-4- % purity and is the preferred metal for 






quality pressure die castings in modern motor cars 


IML ANZ ANI 


HEADLAMP UNITS - TAIL LIGHT ASSEMBLIES 
RADIATOR GRILLES - DOOR HANDLES AND 
FITTINGS - CARBURETTORS - INSTRUMENT 
PANELS: NAMEPLATES: MOTIFS: OVER-RIDERS 
SHOCK ABSORBERS AND MANY OTHER PARTS 
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IMPERIAL SMELTING CORPORATION (SALES) LIMITED - 37 DOVER STREET - LONDON W.I 
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quality maintenance 


We do the worrying for you / 


Our job doesn’t stop once we have delivered 
castings ... sold and forgotten... that’s 
NOT our way of working! We are here to 
give Customers the service they expect. a 
service that continues as long as our advice 
is needed, 

| Xpert technicians follow up the delivery 
Phey are at your di po al 


of your castings. 


to answer any problem vou may have 


regarding machining, location, modifica- 
tions and anything else peculiar to your own 
special requirements ... in short we do 
the worrving for vou! Another feature of 
the Birmal service is our Research and 
Deve lopment organisation, You can obtain 
technical he Ip in the deve lopment of cast 


components and unbiassed assistance in the 


election oftherightalloy and asting process 


> Birmal supply aluminium and magnestum castin i the sand 


gravily die and pressure dic proe 


and zine pressure die castings. 


you get more than a casting from 


BIRMINGHAM 


ALUMINIUM CASTING (1903) COMPANY 


LIMITED 


BIRMID WORKS - SMETHWICK 40 - STAFFORDSHIRE 
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